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White King/l ucky Lass Record of Decision

PART i: THE DECLARATION OF THE RECORD OF DECISION

SITE NAME AND LOCATION

The Fremont National Forest/White King and Lucky Lass Uranium Mines (USDA), referred to
as the White King/Lucky Lass Uranium Site or “Mines site”, is located in Lake County
approximately 17 miles northwest of Lakeview, Oregon.- The Mines site is in the Lakeview
Ranger District of the Fremont National Forest and situated on both National Forest System
Land and private property. The Mines site encompasses approximately 140 acres affected by
uranium mining activities which occurred during the 1950s and 1960s.

P

wironmental Protection Agency (EPA) iden tification Number: OﬁﬂdddU/bbB
STATEMENT OF BASES AND PURPOSE

This decision document presents the selected remedy for the Mines site. This Record of
Decision (ROD) has been developed in accordance with the requirements of the
Comprehensive Environmental, Response, Compensation, and Liability Act (CERCLA) of 1980,
42 USC §9601 et seq. as amended by the Superfund Amendments and Reauthorization Act of
1986 (SARA), and, to the extent practicable, the National Qil and Hazardous Substance
Pollution Contingency Plan (NCP), 40 CFR Part 300. This decision is based on the
Administrative Record for the Mines site.

The remedy was selected by the U.S. Environmental Protection Agency. The U.S. Department
of Agriculture Forest Service (“USFS or Forest Service”), State of Oregon Deparntment of
Environmental Quality (ODEQ) and Oregon Office of Energy (OOE) concur with the selected
remedy. Their concurrence letiers are atiached in Appendix E.

ASSESSMENT OF THE SITE

The response action selected in this ROD is necessary to protect the public health or welfare or .
the environment from actual or threatened releases of hazardous substances into the
environment. Such a release or threat of release may.present an imminent and substantial
endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELEC‘TE.REMEDY

This ROD addresses contaminated soils, waste rock, and ground water at the White King and
Lucky Lass Mines, and contaminated water and sediments at the water filled excavation pit
(pond) located at ihe White King Mine. The selected remedy inciudes consolidating and
covering of the most highly contaminated soils from both mines at the White King Mine area
and continued neutralization of the acidity in the White King pond. Since the pond
neuiralization could impact the concentrations of contaminants in sediments, and sediment

" toxicity was not fully evaluaied in the RI/FS, the White King pond wili be further evaluated to
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_better assess the risks and feasibility of environmental protecuon for the proposed beneficial’

uses (aquauc habitat).
The major components of the selected remedy for each area of the Mines site include:

White King Stockpiles

0 Recontour the protore’ stockpile at the White King Mine so it is out of the Augur
: Creek floodplain. Approximately 138,000 cubic yards of the protore stockpile will
be moved and regraded;

° Excavate the overburden stockpile at the Whité King Mine and contaminated
soils which are above background concentrations and exceed health based
! protective levels in the vicinity of the White King mine, including portions of
Augur Creek adjacent to the stockpile, the haul road, and other areas referred to
as “off-pile”, and consolidate with the recontoured protore stockpile described
above. Approximately 465,000 cubic yards of overburden will be excavated;

° Isolate the consolidated stockpile (also referred to as the mine waste repository)
: under recompacted clay and cap with a two-foot thick clean soil coverin orderto
support native vegetation;

e Implement long term inspection and maintenance of the mine waste repository to
ensure it remains protective;

. Land use restrictions will be pdt in place to limit and manage human exposure to
contaminated soils undemeath the mine waste repository cover and underlying
groundwater, and any uses that could impact the integrity of the Mine waste
cover.

° Access will be restricted by constructing a fence or other physical barrier
surrounding the mine waste repository in order to prevent exposure to and
disruption or use of the stockpiles matenals by human or medium-to-large
animals.

° Monitor upgradient and downgradient ground water at the mine waste repository
and Augur Creek surface water and sediment to ensure that the proposed
beneficial uses of ground water (aquatic life and livestock) are maintained and

" that the remedy is protective.

! Protore is a mining term for low-grade mineralized materials surrounding an ore. This term was originally used to
describe one of the stockpiles at the Mines site.. The results of subsequent investigations indicated that both stockpiles consist of
overburden (material removed 1o reach the ore). however, the original terminology was retained to be consistent with previous
reports. ’

v



White King/Lucky Lass Record of Decision

White King Pond

(-]

Conduct m.aintenance on the pond in order to raise the pH in the pond water in
order to be protective and meet state water quality standards for Goose Lake
Basis (requires a pH range of 7-9).

Monitor the pond (water and sediments) and ground water (including surface
discharge or seeps along the highwall) to determine the effectiveness of pond
neutralization, refine background levels, establish trends and further evaluate the
risks associated with pond water, seeps, and sediments. "

Conduct an assessment of the toxicity and bioaccumulation potential of COCs in
pond sediments to further assess the risks and feasibility of environmental
protection for the proposed beneficial uses (aquatic habitat)®. If sediments are

" determined to pose an unacceptable risk to aquatic organisms at the population

level which could impact higher trophic levels, action such as sediment capping
or dredging may be required. This action will be documented in an Explanation
of Slgmfucant Decision (ESD) or ROD amendment.

Implement access restrictions such as fencing to prevent other beneficial uses of
the pond which could pose an unacceptable exposure to sediments in the pond
(e.g., recreational use, livestock watering).

Land use restrictions will be put in place to limit and manage use of the pohd
such as for recreational, or agricultural purposes. Use of the pond water for fire
suppression may be allowed in certain crrcumstances consistent with the Forest

“Plan Amendment.

Lucky Lass Stockpile

Excavate soils and waste rock, which are above background concentrations and
exceed health based protective levels from the Lucky Lass stockpile and off-pile

“areas (approximately 3,000 cubic yards) and placement into the White King
_ mine waste reposntory

Regrade remaining soil and waste rock to prevent erosion and promote
vegetation. The disturbed areas will be covered with 3 inches. of soil.

Implement institutional controls to prevent removal or residential use of the
remaining Lucky Lass stockpile soils and prohibit installation of drinking water
wells within the stockpile.

A

% Because the White King pond occurs in a mineralized zone it is uncertain if certain
beneficial uses can be fully protected with respect to sediment exposure. This issue is discussed
further in Section 12.2.2.
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'STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are applicable or relevant and appropriate to the remedial action, is
cost-effective, and utilizes permanent solutions and alternative treatment (or resource recovery)
technologies to the maximum extent practicable. '

The remedy for the White King Pond, in-situ neutralization, satisfies the statutory preference for
treatment as a principal element of the remedy. Neutralization of the pond water increases the
pH and reduces the concentration of COCs in the surface water.

The contaminated soils at the Mines site are not principal threat wastes as that term is defined
by EPA. Principle threat wastes are source materials considered to be highly toxic or highly
mobile that generally cannot be reliably contained, or would present a significant risk to human
health or the environment should exposure occur. The stockpiles at the Mines site are
considered to be relatively non-mobile with low toxicity which can be reliably contained. Section
11 of the Decision Summary provides the rationale for the determination that no principle threat
wastes exist at the Mines site and Section 10.4.1 describes how treatment was considered
during the comparative analysis of alternatives.

Because this remedy will result in hazardous substances, pollutants, or contaminants
remaining on-site above levels that allow for unlimited use and unrestricted exposure,. a
statutory review will be conducted within five years after initiation of remedial action to ensure
that the remedy is, or will be, protective of human health and the environment.

ROD DATA CERTIFICATION CHECKLIST |

The following information is included in the Decision Summary section of this ROD. Additional
information can be found in the Administrative Record for this Site.

° Chemicals of concern (COCs) and their respective concentrations. (See Section
5.3.1) '

° Baseline risk represented by the COCs. (Secfion 7.1.6)

_— 'Cleantjp levels established for COCs and the basis for the levels. (See Section
12.6.1) : :

° Whether source materials constituting principal threats are found at the Mines

site. (Sees Section 11)

® Current and future land and ground water use assumptions used in the baseline
risk assessment and ROD. (See Section6)

Vi
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° Potential land and ground water use that will be available at the Mines sne as a
resu!t of the Selected Remedy. (See Section 12.6)

° ‘Estimated capital, operation and maintenance (O&M), and total present worih
costs; discount rate; and the number of years over which the remedy cost
estimates are projecied. (See Section 12.5)

e Key factor(s) that led to selecting the remedy. (See Section 12.1)

AUTHORIZING SIGNATURE

72500/

Date

Environmental Cleanup Office, Region 10
U.S. Environmental Protection Agency’

vii



White King/Lucky Lass Record of Decision

(This page is intentionally left blank)

Vil




White King/Lucky Lass Record of Decision

WHITE KING/LUCKY LASS SUPERFUND SITE

RECORD OF DECISION
TABLE OF CONTENTS
Section ' : . - Page

PART 1: THE DECLARATION OF THE RECORD OF DECISION .......... e iii
LIST OF FIGURES .............................. . e I Xiv
LISTOFTABLES ........... PP e XV
ABBREVIATIONS AND SYMBOLS ........ .. ... ... .... B Xix

PART 2: DECISION SUMMARY INTRODUCTION ...............iiiiiiinnnnnnn 1-1
i. SIiTE NAME, LOCATION, AND DESCRIPTION ............... [P 1-3
2. SITE HISTORY AND ENFORCEMENT ACTIVITIES . .. oo et et ee e e 2-1 |

2.1 HISTORICAL LAND USE .. ... e 2-1

2.2 INVESTIGATION HISTORY . .. e e e .. 2-1

2.3 ENFORCEMENT HISTORY . ..o i 241

3. . COMMUNITY PARTICIPATION . . ..... e e 3-1

4. SCOPE AND ROLE OF RESPONSE ACTION .............. et 4-1

5. SUMMARY OF SITE CHARACTERISTICS ........ ... ... . iiiiiinaa, 5-1

5.1 CONCEPTUAL SITEMODEL . ... . i 5-1

5.2 PHYSICAL CHARACTERISTICS OF THE SITE ........... e 5-1

5.2.1 Surface Features ... ...ttt 5-1

5211 WhiteKingMine .. ........ .. .. .. . . e 5-1
B212LuckylLassMine ....... ... .. .. . .. .. 5-2

5.2.2 CliMate ... ittt e e 5-2

5.2.3 Surface WaterHydrology ........... ... .. . . .. . . . . ... . 52

52310 AugurCreek .. ... ..t 5-2

5.2.3.2 White King Mine Water Filled Excavation Pit (Pond) ...... 5-3

5.2.3.3 Lucky Lass Mine Pond .. ... e 5-3

5.2.4 GEOIOQY .« .ttt e 5-3

5.2.5 Hydrogeology . ..... ...t e 5-4

5.2.6 NaturalResources ............... i eimuu v ina.. 55

5.3 SUMMARY OF REMEDIAL INVESTIGATION ACTIVITIES .. .. .. e 5-5

5.3.1 Nature and Extentof Contaminants . .......................... 5-5

531 1A .. e e e 5-6

5.3.1.2 SOUS .. e 5-6

5.3.1.3 Surface Water ............ [P SR 5-8

53.1.4 Sadiments .. ... i 5-9

5.3 1.8 Ground Water .. ... e 5-1
5. 3 2 Fate and Transport . ... .. 5-12
ix



White King/Lucky Lass Record of Decision

TABLE OF CONTENTS (CONTINUED)

CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES.......... 6-1
6.1 LANDUSES ......... e 6-1
6.2 GROUND AND SURFACEWATERUSES ... .. ... ... . .. .. 6-1
SUMMARY OF SITE RISKS ... ittt i it i it e sttt ie e 7-1
7.1 HUMAN HEALTH RISK ASSESSMENT .. .............. e 7-1
7.1.1 Identification of Chemicals of Concern .. .......... ... ... ... ... 7-1
7.1.2 Conceptual Site Model .......... e . 7-1
7.1.3 Exposure Assessment . ... ... i e 7-1
7.1.3.1 Receptors Evaluated in the Risk Assessment . ........... 7-2
7.1.3.2 Exposure Pathways Exciuded From Quantitative Evaluation . 7-2
7.1.4 Exposure Point Concentrations .. .......... ..... ...t L. 7-4
7.1.5 Toxicity Assessment .. ... ... L 7-5
7.1.6 Risk Characterization . ......................... e 7-6 -
7.1.6.1 Cancer Risk Summary ............... e 7-7
7.1.6.2 NoncancerHealthEffects ........................... 7-7
7163 Uncertainties . ....... ... ... . . .. 7-8
7.2 ECOLOGICAL RISK ASSESSMENT .................................. 7-9
7.2.1 Ecological Setting ..................... R 7-9
7.2.2 ldentification of Chemicals of Concem .......... e 7-11
7.2.3 Exposure Assessment ............... e L 7-11
7.2.4 ldentification of Receptors . ... ... . . . . e . 7-11
7.2.5 Exposure Point Concentrations .............. ... ... .. ... 7-13
7.2.6 Ecological Effects Assessment ... ... PR 7-13
7.2.7 Risk Characterization .. ...... ... ... .. .. i, 7-13
7.28 Uncertainties ....... ... i e 7-14
7.2.8.1 Environmental Chemistry-and Sample Analysns ......... 7-15
7.2.8.2 Fate and Transport Parameters ..................... 7-15
7.2.8.3 Exposure Assumptions ............. ... ... L .. 7-15
' 7.2.8.4 ToxicologicalData .................. P L... 7-16
7.3BASISFORACTION . .......... P .. 7-16
74 REFERENCES FOR SECTION 7 .. o e 7-18
REMEDIATION OBJECTIVES ... .. it it et e tnaaanas 8-1
8.1 NEED FOR REMEDIALACTION .. ... .. ... .. i e 8-1
8.2 REMEDIAL ACTION OBJECTIVES .. ... ...... e T e 8-1
821 White KingMine ... ... . 8-1
8.2.1.1 White l\uu:; Solls . 8-2
8.2.12WhiteKingPond .......... .. . ... .. 8-2
8.2.1.3AugurCreek ............. e e e 8-2
8.2.1.4 White King Mine Groundwater ....................... 83
X



White King/Lucky Lass Record of Decision

TABLE OF CONTENTS (CONTINUED)

8.22LuckyLassMine . ....... ... ... L. SR o ... 84

8221 LuckylassSoils ... ... ... 8-4
8.2.2.2 Lucky Lass Mine Ground water ....................... . 8-5

8.3 ESTIMATED AREAS AND VOLUMES OF STOCKPILE MATERIAL AND POND
e WATER 8-5
DESCRIPTIONOF ALTERNATIVES ....... ... .. ... e, 9-1
9.1 COMMON ELEMENTS OF EACH ALTERNATIVE .. ... ... ... ... .. .. .... 9-1
9.2 DESCRIPTION OF ALTERNATIVES .. ... ... . . i 9-1
9.2.1 White King Stockpile Alternatives . ... ... ... ... L 9-1
9.2.1.1 Alternative SP-1: No Action ............... ... ....... 9-1
9.2.1.2 Alternative SP-2: Institutional Controls and Monitoring . . . .. 9-1
9.2.1.3 Alternative SP-3a: In-Place Containment . . . ............ .. 9-3

9.2.1.4 Alternative SP-3b:Containment and Consolidation at Protore
Stockpile Location ......... ... .. .. 9-6

9.2.1.5 Alternative SP-4a: Consolidation & Contamment of the White
- King Stockpiles within the White King Mine Pit. ........... 9-8

9.2.1.6 Alternative SP-4d: Consolidation & Containment of the White
. King Stockpiles within'the White King Mine Pit using a

Pemeable TreatmentWall. ................. ... . ... 9-10
9.2.1.7 Alternative SP-5: Excavation of Stockp:les and Disposal
in a new "Off-Mine" Disposal Cell. ...... ... .......... 9-11

9.2.1.8 Consolidation/Containment of the Stockpiles Within the
Cell and Backfill White King Mine Pit with Basalt Material . 9-12

9 2.2 White King Pond Water Altematives ......................... 9-13
9.2.2.1 Alternative WKPW-1. NoAction..................... 9-14
9.2.2.2 Alternative WKPW-2. Storm Water Management and Pond

: MORItOMING . ..o e 9-14
9.2.2.3 Alternative WKPW-3: Management of Pond Water Using
In-Situ Neutralization ......... .. ... .. ... .. ... 9-15
9.2.2.4 Alternative WKPW-4: Land Application of Pond Water without
additional In-situ Treatment ........ ... .. ... .. ... ... 9-17
9.2.2.5 Alternative WKPW-5a: Land Application of Pond Water after
Additional In-Situ Treatment. ......... ... ... ... ... .. 9-18
9.2.2.6 Altemmative WKPW-5b: Surface Water Discharge of Pond
' Water after Additional In-Situ Treatment . .............. 9-19
-9.2.2.7 Alternative WKPW-6a: Land Apphcatlon of Ex-situ Treated
PondWater. ... ... ... i 9-19
9.2.2.8. Alternative WKPW-6b: Surface Water Discharge of Ex-Situ
Trealed Pond Water ... ... P L., 9-20
- 9.2.3 Lucky Lass Stockpile Alternatives .. ....... ... . i 9-20
9.2.3.1 Aliernative LL-1: No Action. ... .. e .. 9-20
9.2.3.2 Alternative LL-2: Institutional Controls . . ............... 9-20
xi



11. - PRINCIPAL THREAT WASTE

White King/Lucky Lass Record of Decision

TABLE OF CONTENTS (CONTINUED)

9.2.3.3 Alternative LL-3: Removal and Containment of Material
Exceeding PRGs with the White King Stockpile
9.2.3.4 Alternative LL-4: "Off-Mine" Disposal

10. COMPARATIVE ANALYSIS OF ALTERNATIVES ............ .. ..o,
10.1.1 White King Mine Stockpile Alternatives
10.1.2 White King Pond Alternatives .............................
10.1.3 Lucky Lass Mine Stockpile Alternatives ......................

10.2 COMPLIANCE WITH APPLICABLE OR HELEVANT AND APPROPRIATE
CREQUIREMENTS .o
10.2.1 White King Mine Stockpile Alternatives
10.2.2 White King Pond Alternatives ... ........ ... ... .. ... ... ....
10.2.3 Lucky Lass Mine Stockpile Aiternatives . ............. ... .....
10.3 LONG-TERM EFFECTIVENESS AND PERMANENCE
10.3.1 White King Mine Stockpile Alternatives
10.3.2 White King Pond Altematives . ......... ... ... ... ... ...
10.3.3 Lucky Lass Mine Stockpile Alternatives .. .......... . ...~ .. ..

10.4 REDUCTION OF TOXICITY, MOBILITY, OR VOLUME THROUGH

TREATMENT .. e
10.4.1 White King Mine Stockpile Alternatives
10.4.2 White King Pond Alternatives

......................

: 10.4.3 Lucky Lass Mine Stockpile Alternatives .. ....................
10.5 SHORT-TERM EFFECTIVENESS ... ... .. ... . . i
10.5.1 White King Mine Stockpile Alternatives
10.5.2 White King Pond Alternatives ... ........ ... ... ... ... ... ..
10.5.3 Lucky Lass Mine Stockpile Alternatives ... ... e
10.6 IMPLEMENT ABILITY .. e
10.6.1 White King Mine Stockpile Alternatives . .......... ... . ... ...
10.6.2 White King Pond Alternatives . .......... ... ... .. ... .....
. 10.6.3 Lucky Lass Mine Stockpile Altematives . ....................
10.7 COST o e e
10.7.1 White King Mine Stockpile Altcmatlves .....................
10.7.2 White King Pond Alternatives . ................... e
10.7.3 Lucky Lass Mine Stockpile Altemnatives .. ...................

10.8 STATE ACCEPTANCE/SUPPOHT AGENCY ACCEPTANCE ...........

10.9 COMMUNITY ACCEPTANCE.

----------------------------------------

12. THE SELECTED REMEDY .. .ivtirn e et .
12.1 SUMMARY OF THE RATIONALE FOR THE SELFCTED REMEDY
12.1.1 White King Stockpiles

........

10-11



White King/Lucky Lass Record of Decision

13.

14.

MOoOO®@>>

TABLE OF CONTENTS (CONTINUED)

12.1.2 WhiteKingPond ........... DI e 12-2
12.1.3 Lucky Lass Stockpile . ... .. .. - 12-2
12.2 DESCRIPTION OF THE SELECTED REMEDY . ...... ... . ... ........ 12-2
12.2.1 WhiteKing Soils . ... .. .. 12-3
1222 White KingPond . ... ... .. . . . 12-9
12.2.3 LuckylassPond ...... ... ... . .. . . . 12-10
12.4 PERMITS ... ... e 12-11
12.5 SUMMARY OF THE ESTIMATED REMEDY COSTS .................. 12-12
12.6 EXPECTED OUTCOMES OF THE SELECTED REMEDY .............. 12-12
12.6.1 Remedlatlon LeVeIS . 12-13
STATUTORY DETERMINATIONS ....... ... ... i 13-1
13.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT .. ........ 13-1
13.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE :
' REQUIREMENTS ....... e 13-1
13.3 COST-EFFECTIVENESS . . ... ... e e 13-6
13.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE :
TREATMENT TECHNOLOGIES ....... ... ... ... ity S 13-6
-13.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT ........ 13-7
13.4 FIVE-YEAR REVIEW REQUIREMENTS ...... e 13-7
DOCUMENTATION OF SIGNIFICANT CHANGES .......... ... .ot 14-1
APPENDICES
- FIGURES
TABLES

PART lll: RESPONSIVENESS SUMMARY
FREMONT FOREST PLAN AMENDMENT
CONCURRENCE LETTERS

X1l



White King/Lucky Lass Record of Decision

LIST OF FIGURES

Figure Number : _ Title | Paae
1-1 Regional Location Map White King/Lucky Lass .. ..... R ‘. e
1-2  Major Features at the White King/Lucky Lass Mines site  ........... TR
5-1 Human Health Conceptual Site Model .. ........ ... e .
5-2 EcologicalConbeptualSiteMddel. .........
5-3  Augur Creek Watersﬁed Map.. ..... ... ... ‘. e Cee e
5-‘4 ~ Augur Creek 500-Year Floodplain Map Post-Remediation 'Topography ..........
6-1 Current Land Ownership at the White KingMine ................. [P
7-1 Receptor and Community Feeding Relationships Model . . . ...................
7-2  Habitat Characterization Map . ......... . . .
12-1  Reconfigured Protore Stockpile in Relation to Other Features of the White King

Mine TP
12-2 Proposed Design for Alternative SP-3b - Conceptual Design of Consolidated -

Stockpile ........ e e
12-3  Cross-Section A-A; Capped Consolidated Stockpile ........................
12-4  Details on-Proposed Design for White King Consolidated Stockpile .. ..........

125 Approximate Areas and _Depths of Contaminated Sail at the White King Mine ..

12-6

Areas of Contaminated Soil at the Lucky Lass Mine . . e e

xiv



White King/Lucky Lass Record ot Decision

LIST OF TABLES

Table Number : ‘_T_it_!g ' Page
5-1 . White King Surface and Subsurface Soil- Comparison to Standards .. .......... B-1
5-2  Lucky Lass Surface and Subsurface Soil - Comparison to Sténdards ........... B-2
5-3  Stockpile Soil Comparisons . . .. ... o oL e e B-3
5-4  Augur Creek, Seep, and Dréinage Channel Surface Water Comparison to Standard$B-4
5-5  White King and Lucky Lass Ponds Surface Water- Comparison to Standards . . . .. B-5
5-6  Augur Creek and Drainage Channel Sediment - Comparisoﬁ to Standards ....... B-6
5-7  White King and Lucky Lass Ponds Sediment - Comparison to Standards ........ B-7
5-8  Stockpile and Off-Pile Ground water - Comparison to Standards ............... B-8
7-1  Summary of COCs & Exposure Point Concentrations - Current Worker - Soil . .. .. B-9
7-2  Summary of COCs & Exposuré Point Concentrations - Future Worker - Soil ... B-9
7-3  Summary of 'COCs' & Exposure Point Concentrations - Future Recreational .
User-Soil .................... D IEEEEE RN B-10
7-4  Summary of COCs & Exposure Point Concentrations - Current Recreational A
User-Soil ............ e U B-10
7-5  Summary of COCs & Exposure Point Concentrations - Future Resident- Sail ... B-11
7-6  Summary of COCs & Exposure Point Cohce‘ﬁtrations - Current/Fthre
Recreational User - Surface water .......... PR R ...... B-12
7-7  Summary of COCs & Exposure Point Concentrations- Curreﬁt/Future
Reéreatioﬁal User-Sediment ......................... e B-12
7-8  Reasonable Maximum Exposure Parameter Values .......... EEEERERRRP B-13
79 Cancer Toxicity Data SUmmarny . .. ... e -. B-16
7-10  Non-Cancer Toxicity Data Summary .............. S [ B-17
XV



White King/Lucky Lass Record ot Decision

7-11

7-12

7-20

7-21
7-22
7-23

7-24

7-25

7-26

7-28

LIST OF TABLES (CONTINUED)

Risk Summary - Carcinogens - Current Adult Worker- White Kihg .- ............ B-18
Ri‘sk Summary - Carcinogens - Future Adult Worker- White King . ............. B-18
Risk Summary - Carcinogens - Future Recreational User/Child - White King . . . . . B—1V9 |
Risk Summary - Carcinogens - Current Recreational User/Child - White King . ... B-20
Risk Summary - Carcinogens - Future Adult Resident- White King . . ........... B-21
Risk Summary - Carcinogens - Future Adult Resident- Lucky Lass ............ B-22
Risk Summary - Carcinogens - Future Child Resident- Whité King . . ........... B-23
Risk Summary - Carcinogens -AFuture Child Resident - Lucky Lass ............ B-24

Risk Summary - Non-Carcinogens- Current Recreational User/Child-
White King/Lucky Lass ... .......... ... o oL B B-25

Risk Summary - Non-Carcinogens- Future Recreational User/Child-

White King/Lucky Lass . ........ e .....B26
Risk Summary - Non-Carcinogens- Future Adult Resident- White King ......... B-27
Risk Summary - Non-Carcinogens- Future Adult Resident - Lucky Lass ....... . B-28
Risk-Summary-'Non Carcinogéns- Future Child Resident- White King . ......... B-29
Risk Summary- Non Carcinogens- Future Child Resident - Lucky Lass ......... B-29

Occurrence, Distribution, and Selection of Chemicals of Concern - Augur Creek
Sediment . ... ... e B-30

Occurrence, Distribution, and Selection of Chemicals of Concemn -

White King Pond Sediment ............. e e e B-30
Qceurrence, Distribution, and ée!eciion_ of Chemicals of Concem -

White King Pond Surface Water . .. .. e B-31

Occurrence, Distribution, and Selection of Chemicals of Concern -

WHIte KiNg SOIl . ottt e e B-31

Xvi



.

White King/Lucky Lass Record of Decision

7-29

8-1

12-1

12-2

12-3

12-4

12-5

12-6

LIST OF TABLES (CONTINUED)

Summary of Ecological Hazard Quotients and Associated Receptor Effects ... .. B-32
Oregon Water Quality Criteria . . e B-34

Comparison of White King Pond Water Following Treatment with

PRGs and Federal AWQC ................. e . B-39
Detailed Analysis of Alternatives - Cost Summary ............... . B-40
White King Mine Stockpile Alternative SP-3b - Cost Estimate Summary ........ B-41
Lucky Lass Stockpile'AIternative LL-3 - Cost Estimate Summary .............. B-44
White King Pond Water Alternative WKPW-3 - Cost Estimate Summary ... .. B-46
White King Soil Remediation Levels ... ........... R 12-13
Whité King Pond Water Remediation Levelsv .. e P 12-14
Augur Creek Surface Water Remediation Leve.ls .......................... 12-15
Augur Creek Sediment Rehediation Levels ................ e SEEE 12-15
White King/Lucky Lass Mine Groundwater Remediation Levels .......... o 12-16
Lgcky Lass Soll Rer_nediatiop Levels . .. e 12-16
Xvii



White King/lLucky Lass Record of Decision

"~ AEC

AMW

AWQC
BSAF
CAA
CERCLA
CFR
CRP
COC
COPC
CSF

cy

DEIS - RI/FS
DO .
EPA
EECA
EPC

. ESD

FS
FWQC

-gpm

HEAST
HI

HQ

&M
IRIS
MCL
MOA

“NCP

NPL
OAR
O&M

ABBREVIATIONS AND SYMBOLS

Atomic Energy Commission
Acid Mine Water

ARAR Applicable or Relevant and Appropriate Requirement

Federal Ambient Water Quality Criteria

Biota-sediment accumulation factor

Clean Air Act

Comprehensive Environmental Response Compensation and Liability Act
Code of Federal Regulations

Community Relation Plan

Chemical of Concemn

‘Chemical of Potential Concem

Cancer Slone Factor

VPU 1 it
Cubic Yards
Draft Environmental Impact Statement - Remedial Investigation/Feasibility Study
Dissolved Oxygen
U.S. Environmental Protection Agency
Engineering Evaluation Cost Assessment -
Exposure Point Concentration
Explanation of Significant Difference
Feasibility Study
Federa! Water Quality Cntena
gallons per minute
Health Affects Summary Tables
Hazard Index
Hazard Quotient
Inspection and Maintenance -
Integrated Risk Information System
Maxirmum Contaminant Level
Memorandum of Agreement :
National Oil and Hazardous Substances Pollution Contmgency Plan
National Priorities List
Oregon Administrative Rule
Operation and Maintenance

ODEQ Oregon Department of Environmental Qdaﬁty

OOE
ORP
ORS
ou
PRP
PRG
RAO -
RfD
R
RME
RQOD
SARA

Oregon Office of Energy _
Oxygen Reduction Potential
Oregon Revised Statute
Operable Unit ‘
Potentially Responsible Party
Preliminary Remediation Goal
Remedial Action Objective
Reference Dose

Remedial Investigation
Reasonable Maximum Exposure
Record of Decision

Superiund Amendmenis and Reauthorization Act of 1986

Kvid



White King/Lucky Lass Record of Decision

ABBREVIATIONS AND SYMBOLS (CONTINUED)

SF Slope Factor ,

UCL Upper Confidence Limit

uTL Upper Tolerance Level

UMTRCA Uranium Mill Tailings Radiation Control Act

USFS United States Forest Service



While King/Lucky Lass Record of Decision

(This page inténtionauy left blank)

XX



White King/Lucky Lass Record of Decision

PART il: DECISION SUMMARY

INTRODUCTION

This Decision Summary provides a description of the site-specific factors and analysis that led
to the selection of the remedy for the White King/Lucky Lass Superfund Site. It includes
information about the Mines site Background, the nature and extent of contamination, the
assessment of human health and environmental risks, and the identification and evaluatlon of
remedial alternatives.

This Decision Summary also describes the involvement of the public throughout the process,
along with the environmental programs and regulations that may relate {o or affect the
alternatives. The Decision Summary concludes with a description of the selected remedy in this
Record of Decision (ROD) and a discussion of how the selected remedy meets the
requirements of the Comprehensive Environmental, Response, Compensation, and Liability Act
(CERCLA) of 1880, as amended by the Superfund Amendments and Reauthorization Act of

11986 (SARA).

Documents supporting this Decision Summary are included in the Administrative Record for the
Mines site. Key documents include the Final Remedial Investigation Report, the Final -
Feasibility Study Repon, the Human Health and Ecological Baseline Risk Assessment Report
and the Proposed Plan for the Mines site.
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SECTION 1 o |

SITE NAME, LOCATION, AND DESCRIPTION

The White King/Lucky Lass Mines site consists of two former uranium mining areas located in
south-central Oregon, approximately 17 miles northwest of Lakeview (See Figure 1-1). The
Mines site is in the mountains adjacent to the northern boundary of the Goose Lake Valley
within the Lakeview Ranger District, Fremont National Forest, Lake County, Oregon. The two
mines are located near the edge of upland meadows encompassing portions of Augur Creek at
an elevation of approximately 6,000 feet. The White King Mine is situated on the Fremont
National Forest, which is managed by the USFS, and also on private lands owned by Fremont
Lumber Company, and a Trust. The Lucky Lass Mine is situated 1 mile northwest of the White
King Mine above Tamarack Flat. The EPA National Superfund electronic database
identification number is OR7122307658.

The Mines site is situated in a remote area. The closest permanent inhabitants to the Mines
site live near the intersection of FS 8270 and County Road 16B, approximately 12 miles
southeast of the Mines site. The area around the Mines site is used for recreational purposes,
including hunting, and snowmaobiling. Wood-cutting and cattle grazing also occur in the general
area of the Mines site. The major features at the White King Mine include a water-filled
excavation pit covering 13.4 acres (pond), a protore stockpile covering 17 acres, an overburden
stockpile covering 24 acres, areas where overburden and ore were dumped or spilled during
the mining operations including haul roads, and Augur Creek which flows adjacent to the two
White King stockpiles (See Figure 1-2). The stockpiles contain soil and mineralized rock that
were removed from the mine pit. The major features at the Lucky Lass Mine include a 5 acre

-water-filled excavation pit (pond), a 14 acre overburden stockpile, and an adjacent meadow.

Other features at the Mines site include several collapsed wood frame structures, metal debris,
gravel.and dirt roads from mining activities, and barbed wire fences currently maintained by the
Forest Service. Forest Service Road 3780 is the main road in the area and joins paved county
Road 16B approximately 12 miles to the southeast. There are no structures or buildings at the
Mines site which are on or eligible to be listed on the National Register of Historic Places.

EPA is the lead regulatory agency for the Mines site and the Forest Service, Oregon Office of .
Energy (OOE) and Oregon Department of Environmental Quality (ODEQ) are the respective
Federal and state support agencies.
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SECTION 2

' SITE HISTORY AND ENFORCEMENT ACTIVITIES

2.1 HISTORICAL LAND USE

Both Mines have had several operators, mineral claims holders, leasers and property owners.
Mining began at the Mines site in 1955. Initial mining at White King was underground via mine
shafts developed up to 312 feet below the surface. In 1959 due to problems with infiltration of
water, underground mining was abandoned for open-pit mining techniques which were used
until active mining stopped around 1965. Open-pit mining technigues were used from 1956-58
and from 1961-64. An extensive exploratory drilling program was carried on at both Mines
through 1979. Since then, little activity has taken place on these claims. Available records
indicate the White King Mine produced about 138,146 tons of ore and Lucky Lass produced -
about 5,450 tons of ore during their period of operation. A total of 140 acres have been
disturbed by mining, 120 acres at the White King Mine and 20 acres at the Lucky Lass Mine.
Disturbance includes stockpiling of ore and overburden and creation of the water filled White
King and Lucky Lass mine pits.

2.2 INVESTIGATION HISTORY

In 1989, the Forest Sérvice began considering action on the mine pits and the stockpiles. In
August 1991, the Forest Service issued a draft report titled, "Draft Environmental Impact
Statement Remedial Investigation & Feasibility Study for the Cleanup and Rehabilitation of the
White King and Lucky Lass Uranium Mines” (DEIS-RI/FS)," which evaluates proposed .
remediation altemnatives at the Mines site. This report was revised in 1994 to included
expanded discussions, more detailed descriptions, and edits for clarification. It identified
placement of all contaminated soils in an upland engineered disposal cell and backfilling the
pits with clean material as the preferred cleanup altemnatives. Upon review of the 1994
DEIS-RI/FS Report, EPA determined that further investigation and analysis of remedial
alternatives were needed to support a remedial action decision under CERCLA.

2.3 ENFORCEMENT HISTORY

The Mines site was added to the National Priorities List (NPL) in April 1995. EPA is the lead
regulatory agency for the Mines site and the USFS, Oregon Office of Energy (OOE), and
Oregon Department of Environmental Quality (ODEQ) are the respective Federal and State
suppor agencies.

Prior to EPA listing the Mines site on the NPL the USFS was the lead regulatory agency under
CERCLA. As discussed in Section 1, The White King Mine is located on both National Forest
System land and private property while the Lucky Lass Mine is located solely on National Forest
System land. As part of its CERCLA enforcement activities, the USFS performed an -
investigation into the potentially responsible parties (PRPs) at the Mines site, including issuing
requests for information under CERCLA to various individuals and companies in 1991.

The USFS and the Staie of Oregon entered into a Memorandum of Agreement (MOA)
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regarding the Mines site in April 1994. This MOA was superceded by a revised Agreement
which included EPA as a party and was signed in October 1994. The revised Agreement called
for early response actions at the Mines site, and the USFS agreed to perform an Engineering
Evaluation/Cost Analysis (EECA) and an action memorandum for a non-time critical removal
action at the Mines. The EECA was completed in September 1994 and the removal action was
completed in 1995. The USFS initiated site security activities and the stabilization of the .
stockpiles to prevent erosion. These temporary actions, which were continued until 1995, will
be superceded by remedial actions selected in this ROD. ‘

Since the Mines site was included on the NPL in 1985, EPA has been the lead regulatory
agency. In April 1995, EPA entered into an Administrative Order on Consent (AOC) with Kerr-
McGee Cormoration, under which KMC agreed to perform the RI/FS for the Mines site. The
administrative order was also signed by the USFS, OOE; and ODEQ as support requlatory
agencies. in May 1995, a Memorandum of Understanding was signed between EPA and the
USFS to facilitate coordination between the two Federal agencies during the RI/FS. KMC
COMPLETED ALL WORK UNDER THE AOC IN JUNE 2000.

EPA continues to work in its lead regulatory role at the Mines site. In July and October 2000,
EPA issued follow-up requests for information under CERCLA to PRPs and expects to
negotiate cleanup agreements with PRPs after the ROD is issued.
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SECTION 3
. COMMUNITY PARTICIPATION

This section summarizes the community relations activities performed by EPA and the USFS
during the remedy selection process. EPA and the USFS developed a Community Relations
Plan (CRP) for the Mines site in October 1895. The CRP was designed to promote public
awareness of cleanup activities and investigations and to promote public involvement in the

~ decision-making process. The CRP summarizes the concerns of local citizens, interest groups,

industries, and local government representatives. Community participation activities have
included personal interviews, and distribution of fact sheets, newspaper notices, and public
notices. During the RI/FS, the USFS and ODEQ were consulited on the annc;paled future land
uses and potentiat future ground water uses at the Mines site.

The RI/FS Report and Proposed Plan for the Mines site were made available to the public in
September 1999. These documents, along with others that form the basis for the cleanup
decisions for the Mines site, can be found in the Administrative Record located at the USFS
Lakeview Ranger District Offices, the EPA Region 10 Superfund Records Center at 1200 Sixth
Avenue in Seattle, and the Lake County Library at 513 Center Street in Lakeview. Notice of the
availability of these two documents was published in the Lake County Examiner on September

29, 1999. On September 29, 1999, a fact sheet and a copy of the proposed plan were mailed

to the 100 individuals on the Mines site mail list. A public comment period was held from
October 1, 1999 to October 30, 1999. Several extensions to the public comment pericd were
requested and granted until January 10, 2000. A public meeting was held on October 14, 1999
to present the Proposed Plan. Approximately 18 people attended this meeting. During the
meeting, representatives from EPA, the USFS, OOE, and ODEQ answered questions about the
Mines site, the remedial altemnatives, and the preferred alternative. EPA’s response to the

commentis received dunng this period is included in the Responsiveness Summary, which is -
part of this ROD.
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SECTION 4
SCOPE AND ROLE OF RESPONSE ACTION

The White King/Lucky Lass ROD addresses the soils, ground water, sediment and surface
water at the Mines site. '

The remedy selected by EPA and documented in this ROD includes remedial actions necessary
to protect human health and the environment. The risk assessment determined that exposures
to contaminated soils and ground water pose the greatest risks to human healith and the
environment. The selected remedy is intended to mitigate or abate the risks posed by Mines
site contamination. While contamination will remain on-site, its potential to adversely impact
human health and the environment will be mitigated by isolating contaminated soils beneath a
soil cover. This will reduce or eliminate any continued migration through erosion which could
impact surface water. The soil cover in combination with institutional controls will prevent future
human contact with the contaminated soils and the soil cover will reduce potential animal
exposure to contamination. The institutional controls will prevent future human contact with
shallow ground water beneath the stockpile. -

The risk assessment also identified risks to human health and the environment from the White
King pond sediments. The remedy selected in this ROD will restrict access to the pond to
protect human health and will assess pond sediments to evaluate if action is warranted to
address the potential ecological risks. Given the uncertainties associated with the potential
ecological risks, the controls in place to restrict human exposure, and the limited aquatic life
currently in the pond, sediment cleanup is not warranted at this time. A sediment cleanup
action, if determined necessary, will be documented in a future ESD or ROD amendment.

4.1 ~
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SECTION 5
SUMMARY OF SITE CHARACTERISTICS

This section summarizes information obtained through the RI/FS. it includes a description of

- the conceptual site model on which all investigations, the risk assessment, and response

actions are based. The major characteristics of the Mines site and the nature and extent of
contaminant releases are summarized below. More detailed information is contained in the
RI/FS report, which is located in the Administrative Record for the Mines site. See Section 3 for
further information on the Administrative Record.

5.1 CONCEPTUAL SITE MODEL

The Conceptual Site Models (Human Health and Ecological) are depicted in Figures 5-1 and 5-
2. The primary sources of contamination are the soil stockpiles, surface soil, pond water, and
pond sediments. The primary release mechanisms are erosion due to wind or water, infiltration,
and direct contact. Potential human receptors include recreational users of the Mines site,
workers, and potential future residents. Ecological receptors include a variety of plants and
animals that are found in the area of the Mines site. '

5.2 PHYSICAL CHARACTERISTICS OF THE SITE
5.2.1 Surface Features ' -

The White King/Lucky Lass Mines site is situated in a mountain physiographic setting that
forms the northern boundary of Goose Lake Valley. Elevations at the Mines site range from
5,930 to 6,200 feet above mean sea level, with the nearby basalt ridge reaching 6,500 feet
above mean sea level. The White King Mine is located west of the northwest-trending Augur
Creek; the Lucky Lass mine is locaied approximately one mile northwest and upgradient of the
White King Mine. The Lucky Lass area drains to the Augur Creek valley, intercepting Augur
Creek upstream from the White King Mine. The White ng Mine also drains to the Augur Creek
Valley and Augur Creek.

5.2.1.1 White King iMine .

The major surface features at the White King Mine include a 13.4 acre water-filled excavation
pit (White King pond), a 85-foot-high wall at the west end of the White King pond, adjacent
protore and overburden stockpiles, and smaller areas including haul roads where overburden
and ore were dumped or spilled during the mining operations. These features encompass an .
area of approximately 66 acres.

The White King pond has a teardrop shape, formed from past mining operations. The narrow
part of the teardrop was the haul road used to bring material up from the open pit during mining
operation. For further information on the water hydrology of the White King pond see Section
5.2.3.2.

n
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The two White King stockpiles were created during mining operations when the former pit (now
pond) was being excavated. The protore stockpile covers approximately 17 acres and ranges
in thickness from 8 to 27 feet. This stockpile consists of gravel, silt and iow permeable layers of
clay with a thin fayer of gravel at the surface. The protore stockpnle contams approximately
542,000 cubic yards of material.

The overburden pile covers approximately 24 acres and ranges in thickness from 7 to 33 feet.
Studies on the overburden stockpile indicate that it consists of gravel near the surface with sand
and clay material below.” The overall nature of the majority of the overburden stockpile is clay-
like. The overburden stockpile contains approximately 408,000 cubic yards of material.

A grassy meadow and wetlands separates the two piles. In addition, meadows with wetlands
are located just south of the overburden pile and just north of the protore pile. Augur Creek,
originating in a spring several miles north of the White Klng Mine, flows to the southeast along
the eastemn edge of the piles.

e

5.‘2.1 .2 Lucky Lass Mine

The Lucky Lass Mine also includes-a water-filled excavation mine pit (Lucky Lass pond) and
includes an approximate 90-foot-high wall at the south end of the pond, and an adjacent
overburden stockpile to the west, east, and north. These features encompass an area of
approximately 20 acres. The pond has a teardrop shape similar to the White King pond and is
approximately 70 feet deep. For further information on the water hydrology of the Lucky Lass’
pond, see Section 5.2.3.3. The stockpile rises from about 10 to 40 feet above the natural
ground surface - with.slopes on the edges down to the meadow and Lucky Lass pond. Local
relief on the stockpile is about 20 feet. East of the overburden stockpile is a flat grassy
meadow containing wetlands. Pond drainage flows into these wetlands. The road network in
the area includes a Forest Service road entrance to the stockpile area from the south, and a
primitive road entering the meadow from the east, trending north around the mine.

5.2.2 Climate

Since no meteorological data are available for the Mines site, the following discussion is based
on conditions observed in Lakeview. Lakeview is located in the semiarid to sub-humid high
desert country of the Goose Lake Valley. Overall, this region is characterized by moderate
winds (less than 25 mph), cold winters, warm summers, and light precipitation. In Lake County,

- annual precipitation generally averages from 8 to 10 inches in lower basins, 12 to 16 inches in

mountain valleys, and 16 to 25 inches in the forested uplands. The Mines site would be
characterized as forested uplands. December and January are the wettest months, with an
average precipitation of 2.33 and 2.52 inches respectively. Snowfall accumulation ranges from
20 inches per year in Lakeview to 70 inches per year in the mountains. Snow at the Mines site
generally begins to accumulate on the ground in November and may persist until April or May.

5.2.3 Surface Water Hydroiogy

5.2.3.1 Augur Creek

Augur Creek serves as the major surface drainage in the vicinity of the White King/Lucky Lass
Mines site. Figure 5-3 depicts the Augur Creek watershed at and above the White King Mine.
From its headwaters about 3 miles upstream from the White King Mine, Augur Creek is -
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generally confined to a narrow channel. in the vicinity of the White King Mine, the character of
the stream changes as the topography flattens. Before mining activities, Augur Creek may
have branched into several small channels within the Augur Creek meadow. During the early
stages of mining operations, a one-half mile section of Augur Creek near the White King Mine
was relocated several hundred feet east to its present day location. Earthen dikes were
constructed to maintain this new stream channel. Downstream of the overburden stockpile,
Augur Creek generally regains its pre-mining character. Augur Creek stream flow is seasonal
with the higher flows experienced during the spring snowmelt and gradually declining through
the summer.into fall. Flow rates measured near the Mines site during the Rl-range from a low
of 140 gallons per minute (gpm) in October to 3,100 gpm during a June rain event. Figure 5-4
depicts the modeled location of the 500-year Augur Creek floodplam in the absence of the
protore and overburden stockpiles.

5.2.3.2 White King Mine Water Filled Excavation Pit (Peond)

"The White King pond was created when surface mining extended below the water table. A
significant amount of ground water flowed through fractures in the volcanic tuffs into the
underground workings of the mine. In 1978 Western Nuclear dewatered the pond as part of
their exploration program. During this dewatering effort the inflow rate was estimated at 200 to
240 gallons per minute. The pond covers an area of approximately 13.4 acres and contains
approximately 90 million gallons of water. The deepest part of the pond is approximately 70
feet. The White King pond is fed by surface seeps and springs, and shallow bedrock ground
water. The water quality of the White King pond has historically been characterized by a pH in
the range of 3 to 4.5, particularly at depth. The low pH is caused by acid generation during
oxidation of sulfide minerals exposed in the pond bottoms, walls, and underground mine
workings. The pond discharges to a drainage ditch which runs paralle! to the overburden
stockpile and eventually reaches Augur Creek. Sampling conducted in the pond during the Rl
suggested that there was no apparent thermal stratification. However, post Rl pond sampling
indicates thermal stratification during the summer. This stratification results in a pocket of low
pH water in the deepest part of the pond. Section 9.3.2 describes the actions taken to.
neutralize this acidity during 1998 and 1999.

5.2.3.3 Lucky Lass Mine Pond

Lucky Lass pond covers approximately 5 acres and was also created when mining activities ,
extended below the water table. The pond is bounded-on the east, west and south sides by a -
steep highwall of exposed rock. The volume of water in the pond is estimated to be about 5
million gallons. The pond has a continuous discharge that flows from the north end of the pond
into the Lucky Lass meadow. The Lucky Lass pond typically has a pronounced thermocline
and neutral pH. No remedial action is being taken on the Lucky Lass pond.

5.2.4 Geology

The Mines site is located within the northwest terminus of the Basin and Range province. This

area is characterized by north-trending fault-block mountains and basins of internal drainage.

Geologic units in the region are characterized by a thick sequence of volcanic flows.and

volcaniclastic rocks which have been esxtensively faulted and fractured. Seven geologic units

were identified in the surface and subsurface of the White King Mine. They are, from oldest to

youngest older volcaniclastic rocks rhyolite intrusive and associated tuff breccia, younger and
5-3
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older basaltic flows, younger volcaniclastic rocks and pyroclastncs alluvium, and stockpile.
Three geological units were identified in the vicinity of the Lucky Lass Mine. They are from
oldest to youngest: volcaniclastic rocks, alluvium and stockpile.

The Lakeview Uranium District includes an area extending 22 miles to the north of Oregon
Highway 140 and 17 miles west of Lakeview. This 400-square miles area is host to about 20
uranium occurrences, prospects and past-producing mines. Since the mid-1850s, uranium
mineralization has been prospected for and found scattered throughout the district. As

- discussed in the Rl report, numerous uranium-arsenic occurrences and prospects are

concentrated within a 50-square-mile section of the Lakeview Mining District. The result of this
natural phenomenon is that the entire 50-square-mile area has relatively high geochemical
background values in these and other metallic elements relative to the surrounding region.
Arsenic levels have been identified up to 1,570 mg/kg and radium-226 at ievels up to 9.9 pCi/g
in White King meadow soiis. These values likely represent the upper end of naturally occurring
soil background, based upon information collected during the RI, but were not incorporated into
EPA’s background calculations for reasons discussed in Section 5.3.1.2.

The major soils in the vicinity of the Mines site are alluvial soils (formed from unconsolidated,
detrital sediments) and soils formed from basalt or tuff parent materials, which are generally
found on the valley side slopes.” The soil that has been most impacted at the Mines site is the
alluvial soil associated with Augur Creek fluvial deposits.

5.2.5 Hydrogeology

Ground water flow in the vicinity of the Mines site is primarily controlled by the local and
regional topography and geology. The geologic units beneath the Mines site are subdivided into
four hydrogeological units: .pile or perched, alluvial, shallow bedrock, and deep bedrock. The
protore and overburden piles are mineralized with uranium-and metal-bearing sulfide minerals.
Perched ground water in the stockpiles is mounded on top of the underlying alluvial unit.
Recharge to the stockpile unit is primarily from precipitation and infiltration is primarily
downward into the underlying alluvial unit or horizontal out the sides of the stockpiles. The
stockpiles are hydraulically connéected to the underlying alluvial unit. The mean hydrauhc
conductivity for the White King stockpile is approximately 4.5 feet per day.

The alluvial unit is recharged directly by precipitation, seeps, and springs from bedrock and
locally by Augur Creek. Ground water is lost from the alluvial unit by recharge to Augur Creek
and shallow bedrock, and by evapotranspiration. Ground water in the alluvial unit is
unconfined. During the spring and early summer months, the alluvial unit can be completely
saturated with water.. The mean hydraulic conductivity of the White King alluvium is
approximately 1.3 feet per day. The water table in the alluvnal unit reflects the local topography,
with ground water flowing down the valley.

The shaliow bedrock unit extends from the ground surface to a depth of 100 feei bgs except
where it is overlain by the alluvial unit. Ground water flow in this unit occurs as fracture fiow.
This unit is recharged by precipitation and the overlying alluvium where present. Ground water
in the shallow bedrock unit is unconfined. The mean hydraulic conductivity for the shallow
bedrock at the White King mine is approximately 4.8 feet per day. The depth to water in the
shallow bedrock in the valleys tends to be shallow (<10. feet) whereas beneath the ridges it
can be relatively deep (>50 feet).
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The deep bedrock unit is 100 feet or greater below the ground surface. Ground water flow and
storage in the deep bedrock unit occurs in fractures. The deep bedroek unit is hydraulically
connected to shallow bedrock. Deep ground water probably occurs under semiconfined to
confined conditions. The mean hydraulic conductivity of the deep bedrock is approximately 3.6
feet per day at the White King mine.

5.2.6 Natural Resources

The forested area surrounding the Mines site is characterized by mixed-conifer forest
dominated by ponderosa pine and white fir, with additional alpine species such as aspen and
lodgepole pine. The dominant herbaceous community within the wetlands consists of a
combination of hairgrass-sedge moist meadows, sedge-wet meadows, and low
sagebrush/bluegrass meadows. The meadow areas downgradient of the Mines site (both
Lucky Lass and White King Mines) meet the requirements as wetlands based upon the 1987
Corps of Engineers Wetlands Delineation Manual. However, the exact boundaries of these
wetlands have not been field-determined.

The aquatic habitats at the Mines include the White King pond, Lucky Lass pond, the outflow
from these ponds, and Augur Creek. Although the historically low pH of the White King Mine
pond, due to mining operations, has prevented the development of extensive aquatic life in the
pond, the edges of the pond and the surrounding wetland areas contain a variety of aquatic
organisms. Aquatic invertebrates (e.g., giant water bugs, ologochaete worms, stoneflies, true
fly larvae) and frogs and toads have been identified in all aquatic and wetland habitats. Two
species of fish, the redband trout and pit-klamath brook lamprey, have been identified 2 miles
downstream of the Mines site and historically had been found in Augur Creek near the Mines
site®. According to a USFS report (1991b - See references at the end of Section 7.2) a natural
400 foot drop-off downstream of the Mines site prevents migration of fish upstream. This report
also identifies several non-mining related impacts (i.e., over-grazing, timber harvesting, road

~ construction/maintenance) which make it unlikely that a cold-water fish popuilation (i.e.,

salmonids) could live in the creek in the vicinity of the Mines site under current conditions. Also
see Section 7.2.1 Risk Assessment - Ecological Setting- which further describes the ecological
habitat at the Mines site.

5.3 SUMMARY DF REMEDIAL INVESTIGATION ACTIVITIES
5.3.1 Nature and Extent of Contaminants

As part of the R, field investigations were conducted from early June to early November 1995
and from June to October 1996. Sail, air, ground water, sediment, and surface water samples
were collected in areas upgradient of the Mines site, on and adjacent to the Mines site, and
downgradient of the Mines site. Two and three rounds of data were collected in 1995 of ground
water and surface water, and additional surface water and ground water samples from selected
locations in 1996. (Also see Section 9.3.2 for a discussion of post-Ri sampling at the White

* On October 4, 1966 representatives of the Oregon State Board of Health observed over 40 dead trout in
Augur Creek downstream of the Mine. Analysis of the discharge from the White King Mine pond showed a pH level
of 3.4 and several metallic ions in sufficient concentrations to be lethally toxic when associated with the low pH.
5-5
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King pond.) In addition to this information, data obtained prior to the Rl by the U.S. Forest
Service was also used in development of the Rl report. The nature and extent of soil, ground
water, surface water, and sediment contamination is summarized below and discussed in detail
in the Rl report. The following discussion focuses on the primary constituents of concern at the
Mines site. ' :

5.3.1.1 Air

Two types of Rl air monitoring were conducted at the Mines site. The first type was daily
ambient air monitoring with a particulate monitor to ensure the safety of the field crew. The
second type was a long-term (3-month) monitoring event for ambient radon activities. Action
levels for particulates were derived from health risk factors for arsenic, an identified incrganic
constituent at the Mines site. Radon levels were compared to the houséehold advisory level of 4
pCi/l.. The results indicated that both particulates and radon levels were below action or
guidance levels and similar to locations upgradient of the stockpiles.

5.3.1.2 Sails

Several reports have shown that naturally occurring elevated concentrations of arsenic and
radium-226 are present in alluvial soils in and around the Mines site. During the RI, several
different approaches were used to take this fact into consideration and account for the naturally
elevated “background” concentrations found in the vicinity of Mine site. EPA selected
preliminary local soil background levels using a 95th percent upper tolerance level of samples
that were not adjacent to or under the stockpiles because these samples could have been
impacted from mining activities. EPA selected local soil background levels of 6.8 pCi/g radium-
226 and 442 mg/kg for arsenic at the White King mine. Local soil background levels also were
calculated for the Lucky Lass mine because of different geochemical characteristics of the ore

. body. The Lucky Lass values for radium-226 and arsenic are 3.6 pCi/kg and 5.4 mg/kg,

respectively. Local background was adopted as a Preliminary Remediation Goal (PRG) at both
mines except for arsenic at the Lucky Lass mine where the PRG is the arsenic soil standard of
38 mg/kg. These values may need to be re-evaluated during remedial action as more
information is coliected on background levels underneath or adjacent to the stockpiles.

As part of the R, individual constituents were evaluated during a preliminary screening to
identify primary and secondary constituents of concern in soils and overburden materials. The -
screening process consisted of comparing the 90 percent upper confidence limit (UCL)
concentrations of the detected constituents for various areas of the Mines site to the most
stringent available regulatory standard or 5 times the background value if no standard existed.

If the 90% UCL concentration was greater than the standard or 5 times the background value,
the constituent was selected for evaluation as a contaminant of concern. Tables 5-1 through
5-8 compare the stockpile materials to standards (if available) or background (native soil near
or below the stockpiles and local background) for the various media at the Mines site. (EPA sail
screening levels were not used because the Mines site is located in a naturally mineralized

.area, for which the EPA standards do not account). As a result of this process, 8 constituents

were selected for detailed evaluation at the White King Mine: antimony, arsenic, mercury,
thallium, uranium-234, uranium-238, radium-226, and thorium-230. Arsenic and Radium-226
were evaluated at the Lucky Lass Mine. Table 5-1 compares the White King stockpile surface
and subsurface soils to background ard standards and Table 5-2 provides this comparison for
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Lucky Lass stockpile soil.
White King Protore Stockpile

The average concentration profiles for arsenic and radium-2286 in the White King protore
stockpile are presented in Table 5-3. Elevated concentrations of arsenic correlated closely
with activities of uranium-238 and radium-226. The highest concentration of arsenic in the
surface soil was 4,140 mg/kg. The highest concentration in surface soil adjacent to the protore
stockpile was 895 mg/kg. The highest concentration of arsenic in the subsurface soil in the
stockpile was 13,794 mg/kg at a depth of 6 feet. For radium-226 the highest activity in surface
soil (collected at 2.5 feet) was 64.6 pCi/g and subsurface soil was 87 pCi/g at approximately 8 |
feet below the surface.

White King Overburden Stockpile

The average concentration profiles for arsenic in the White King overburden stockpile are also
presented in Table 5-3. Elevated concentrations of arsenic correlated with elevated activities of
uranium-238 and radium-226. The highest concentration of arsenic in the overburden stockpile
surface soil was 769 mg/kg. The highest concentration in surface soil adjacent to the stockpile
was 822 mg/kg. The highest concentration of arsenic in the subsurface soil within the stockpile
was 11,700 mg/kg at a depth of 2.5 feet. The average concentration of arsenic was the
greatest in the 2.5 to 5 ft. interval. For radium-226 the highest activity in surface soil (collected
at 2.5 feet) was 291 pCi/g. The highest activity in the subsurface was 166 pCi/g collected at
approximately 15 feet below the surface.

Lucky Lass Overburden Stockpile

Average concentration profiles for arsenic are presented in Table 5-3. The concentration of
arsenic at the Lucky Lass Mine is consistently lower than.that found at the White King Mine.
The highest concentration of arsenic in the surface soil was 11.9 mg/kg and the highest
concentration in the subsurface soil within the stockpile was 7.6 mg/kg at a depth of 7.5 feet.

" The highest concentration of arsenic in the native soil below the overburden stockpile was 17.7

mga/kg at a depth of 3 feet below the stockpile-native soil interface. The -highest concentration
of arsenic in the surface soil immediately adjacent to the overburden stockpile was 15.0 mg/kg
indicating possible erosion of the stockpile material. For radium-226 the highest activity in
surface soil was 4.85 pCi/g. The highest activity in subsurface soils was 8.3 pCi/g at a depth of
approximately 20 feet below the surface. The highest activity of radium-226 in the surface soil
adjacent and nearby the overburden stockpiles was 72.4 pCi/g in the Lucky Lass meadow.

Ofi-Stockpile Areas

The focus of the Rl sampling was on the stockpiles and adjacent “off-pile” areas. There are
also other smaiier areas where overburden or ore was spilled or dumped during mining _
operations including haul roads. These areas were characterized with radiation surveys as part
of the DEIS-RI/FS. The radiation surveys were designed to map out the areas and depths of
greatest radioactive contamination outside the waste piles. The results of these surveys are
illustrated in Figures 11-5 and 11-6 which show a number of areas that potentially exceed
cleanup levels. S

5-7



-----‘_I-_Il'

White King/Lucky Lass Record of Decision

in summary, arsenic and the radionuclides in the uranium series are the constituents of concemn
in soils based on their frequency and magnitude of detection. Average arsenic concentrations
and radionuclide activities in the White King protore and overburden stockpiles are similar.
Arsenic concentrations and radionuclide activities in the Lucky Lass stockpile were significantly
less than the White King stockpiles.

The highest activity/concentrations of radionuclides and inorganics are found in the stockpiles.
Ground water and subsurface soil sampling data indicate that limited migration has occurred
into the soils below the stockpiles. Radionuclide and inorganic activity/concentrations are
significantly less in the Lucky Lass stockpile as compared to the White King stockpiles.

5.3.1.3 Surface Water

Augur Creek

During the course of the RI, surface water samples were collected from various locations along
Augur Creek. Ali surface water samples were analyzed for dissolved and total metals, as well
as several radium, thorium, and uranium isotopes. Surface water samples were collected from
White King and Lucky Lass ponds during 1995-1996.

Table 5-4 provides a comparison of the Augur Creek, Seep, and Drainage Channel Surface
Water to background and freshwater chronic EPA Ambient Water Quality Criteria (AWQC).
Total arsenic was detected in three of the six surface water sampling stations on Augur Creek.
The highest concentration of total arsenic measured in Augur Creek was 41.8ug/L during an
August sampling event. None of the detected total arsenic concentration exceeded the AWQC
screening criteria of 190 pg/L. No concentrations of total arsenic were detected in surface
water from the Lucky Lass drainage channel.

Uranium -234/238 was detected in all samples collected from adjacent and downgradient
stations of Augur Creek. The highest Rl uranium-234/238 activity measured was 22.5 pCi/L.
The highest activity at the farthest downstream sampling location (AC-06) was 6.09 pCi/L.
There is no regulatory standard for uranium-234/238 in surface water; however, there is a
combined ground water standard (MCL) for uranium-234/238, which is 30 pCi/L. This standard
is based upon use of ground water for drinking by humans. None of the surface water samples

exceed this ground water standard.

White King and Lucky Lass Ponds

Table 5-5 summarizes the White King and Lucky.Lass surface water data and compares it to
AWQC. Total arsenic detected in the Mine ponds surface water ranged from 13.9 to 128 pg/L
at White King and 9.7 to 17.5pg/L at Lucky Lass. None of these concentrations exceeded the
freshwater chronic AWQC established for this constituent (190 pg/L).

Uranium-234/238 was detected during all rounds of Rl surface water sampling in the White
King pond and ranged from 10.82 to 15.69 pCi/L. Uranium-234/238 also was detected in
samples at the Lucky Lass pond. The highest activity detected was 0.83 pCi/L. None of these
values exceeded the combined ground water MCL for uranium-234/238 of 30 pCi/L.

Total zinc was detected during all rounds of surface water sampling in the White King pond and
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ranged from 121 to 157 pg/L. Total zinc concentrations measured in all samples slightly
exceeded the freshwater chronic AWQC of 110pg/L.

The White King pond pH has hnstorlcally ranged from 3 to 4.5 due to acid generatlon during
oxidation of sulfide minerals exposed in the pond bottom, walls, and underground mine
workings.  The Lucky Lass pond pH values range from 7 to 7.5. Natural surface waters
typically have a pH of 7.0. The state water quality standard for the Goose Lake Basin is a pH
range of 7-9.

5.3.1.4 Sediments
Augur Creek and Lucky Lass Drainage

Table 5-6 summarizes the Augur Creek and drainage channel sediment data and compares it
to background (when no water quality criteria exists) and Ontario Ministry of the Environment
(OME) Guidelines for the Protection and Management of Aquatic Sediment Quality in Ontario
(Persaud et al., 1993) Lowest Effect Level. Canadian guidelines were used as invertebrate
eftect criteria because of the absence of readily available U.S. criteria for freshwater sediments.
Arsenic was detected in five of the six sediment samples collected from the upgradient Augur
Creek stations and ranged from 1.9 to 4.2 mg/kg, below the OME guidelines for arsenic

~ (6mg/kg). Sediment samples collected adjacent to the stockpiles and downgradient detected

arsenic at concentrations exceeding the screening guidelines. Samples collected adjacent to -
the Mines site show an increase in arsenic concentrations (25.4 and 159 mg/kg).
Concentrations in Auger Creek declined with distance from the Mines site. Concentrations of
arsenic in the Lucky Lass drainage channel (6.5 mg/kg) were only slightly above background
and the screening.criterion of 6 mg/kg.

Other constituents that were either above background or the screening standard were
manganese, Uranium-234 and -238.

White King and Lucky Lass Ponds

Table 5-7 provides a summary of the White King and Lucky Lass pond sediment data and
compares it to the OME guidelines. Arsenic was detected in all sediment samples collected .
from the White King pond. Concentrations ranged from 196 mg/kg to 55,600 mg/kg which
exceed the Ontario Ministry screening criteria of 6 mg/kg. Arsenic concentrations in the Lucky
Lass pond were much lower and ranged from 0.68 to 6.7 mg/kg, which is only slightly above the
screening standard.

Radium-226 was detected in all sediment samples collected from the White King pond.
Radium-226 ranged from 1.39 to 115 pCi/g. At Lucky Lass pond, the activity ranged from 4.55
to 18.3 pCi/g. Sediment quality criteria are not available for radionuclides and there were no-
sediment chemistry data from a background pond for comparison.

Other constituents detected above background or a screening standard were iron, lead,
manganese, mercury, and nickel.
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5.3.1.5 Ground water

Individual ground water sample results were compared to ground water maximum contaminant

“limits (MCLs) or to a screening concentration based on five-times background concentrations .

when no MCL existed. MCLs are appropriate for water that will be used for drinking. in the
case of radium and uranium, these values were compared to the Uranium Mill Tailings
Radiation Control Act of 1978 (UMTRCA) ground water standard which is also based on use of
the water for drinking since no MCL existed for uranium at the time of the RI. In December
2000 an MCL for uranium was finalized at 30 pg/L. As a result of this process, arsenic and
three radionuclides were identified as primary constituents of concern based on their likelihood
of detection at the Mines site. Table 5-8 provides a comparison of stockpile and off-stockpile
ground water results to MCLs and background.  The foliowing conclusions are based on the

ground water data:

° Radionuclide and inorganic ground water concentrations were highest in samples
from monitoring wells in the perched water in the stockpiles and significantly lower in
monitoring wells completed off pile and below the stockpiles. There was one .
exception to this trend in one shallow bedrock well located immediately below the
White King protore stockpile which had a uranium concentration of 75 pCi/L which is
above the UMTRA standard and 3 orders of magnitude greater than a bedrock well
at the overburden stockpile.

° The pH values in all bedrock wells were within the typical ground water pH range
while the stockpile (or perched water wells) were significantly lower. -

° There were no exceedances of the MCL for uranium-234/238 in the off-pile alluvial,
shallow bedrock, or deep bedrock wells, including the wells downgradient of the
stockpiles. : :

° There were no exceedances of the MCL for radium-226/228 in the stockpile, alluvial,

and deep bedrock wells. There were two exceedances (5.03 and 15.37 pCi/L) of the
standard (5 pCi/L) in the shallow bedrock wells.

. " Radon concentrations are elevated and exceed the proposed MCL at nearly all
locations, including background weills and deep bedrock wells. This is a result of
naturally occurring uranium mineralization in the area.

° Ground water concentrations in the vicinity of the White King Mine are slightly higher
than ground water concentrations in the vicinity of the Lucky Lass Mine.

The following provides a more detailed discussion on the primary Chemicals of Concern:

Arsenic concentrations in the protore stockpile wells ranged from 24.4 to 164 pg/L. Arsenic
concentrations in the shallow bedrock well below the protore stockpile ranged from 19,100 to
21,900 pg/L. Arsenic concentrations in the overburden stockpile wells ranged from 392 to

36,500 pg/l. Arsenic concentrations in the shallow bedrock wells below the overburden
““stockpile were much lower, ranging from 10.6 to 486 pg/L. The highest concentrations in deep

bedrock ground water samples at White King ranged from'10.8 to 37.6 pg/L.
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At Lucky Lass, shallow downgradient bedrock wells rang‘ed from non-detect for arsanic to 3.1
pg/L. Deep bedrock wells at Lucky Lass ranged from 9.7 to 19 pg/L. The ground water
standard for arsenic is 50 ng/L.

Uranium-234/238 .

At White King, the highest combined uranium-234/238 activities were detected in mounded
ground water samples collected in the protore stockpile and ranged from 27,300 and 43,600
pCi/L, which is greater than the UMTRCA ground water protection standard of 30 pCi/L.
Activities in the overburden stockpile were much less and ranged from 0.5 to 17.8 pCi/L. There
were no exceedances of the combined ground water guidance for uranium 234/uranium-238 in
the off-pile alluvial, shallow bedrock, or deep bedrock wells, including the wells downgradient of
the stockpiles.

Of the five shallow wells at Lucky Lass, uranium-234/238 was only detected in one
downgradient well at activities of 4.16 and 4.22 pCi/L. The ground water standard for uranium
is 30 pCi/L.

Radium-226, Radium 228

At White King there were no exceedances of the combined ground water guidance value for
radium-226/radium-228 in the stockpile, alluvial, and deep bedrock wells. There were two
exceedances (5.03 and 15.37 pCi/L) of this standard (5 pCi/L) in the shallow bedrock wells.

At Lucky Lass, shallow bedrock well concentrations ranged from 1.28 to 5.03 pCi/L which are
less than or at the 5 pCi/L standard.

Radon

The proposed Drinking Water Standard for radon in ground water is 300 pCi/L. At White King -
the highest radon concentrations observed in samples were collected from the mounded
ground water in the protore and overburden stockpiles and ranged from 4,190 and 1,800 pCi/L,
respectively. Radon activities were much greater in the shallow bedrock wells located beneath
the stockpiles and ranged from a maximum of 21,300 pCi/L at the protore stockpile to a
maximum of 678 pCi/L at the overburden stockpile. Activities upgradient and downgradient of
the stockpiles were lower and ranged from 441 to 551 pCi/L indicating this level of radon is
naturally present in the aquifer. At Lucky Lass shallow downgradient wells had radon activities
ranging from 283 to 556 pCi/L.

5.3.2 Fate and Transport

As part of the RI, geochemical speciation modeling was performed to determiné metal species
most likely present in ground water and to evaluate poiential changes in speciation with ground
water transport. The modeling, which applied site-specific conditions, indicated that constituent
movement through the ground water is slow. Many of the constituent species exist in relatively
insoluble forms and there is evidence of significant attenuation with the subsurface materials.
In the case of uranium, the resulis indicate that it is strongly adsorbed by aquifer material and is
removed from ground water as it migrates downgradient. The general irend observed for -
arsenic mirrors that of uranium with higher concentrations of arsenic detected within the White
King.stockpiles and rapid attenuation beneath and downgradient of the stockpiles. HGSUlIb of
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the sampling efforts confirm the geochemical modeling conclusions. Other conclusions from
the modeling indicate that there is no co-located low pH acidic ground water at the Mines site
indicating that either rieutralization or acid buffering is occurring in the ground water. In
addition, no corresponding radionuclide or inerganic plumes (as illustrated by uranium-238
activity and arsenic concentrations) were detected suggesting that metals are strongly
adsorbed or retarded by aqun‘er solids.

Other transport pathways are movement of solid mineral matter from the high wall above the

White King pond and from the stockpiles via erosion and surface water transport of suspended

particulates. Any material which is eroded in the area of the high wall would be deposited in the

sediment at the bottom of the White King pond. Erosion and surface water runoff from the -

stockpiles during storm events may transport suspended solids containing metals of concern |

downgradient Arsenic and uranium have been the only COCs detected with any regularity in
ugur Creek down gradient of the Mines site.
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SECTION 6 | |
CURRENT AND POTENTIAL FUTURE LAND AND RESOURCE USES

ggggggg | g

This section discusses the current and reasonably anticipated future land uses-and current and -
potential beneficial ground water uses at the Mines site, and discusses the basis for future use
assumptions. This information forms the basis for reasonable exposure assessment
assumptions and risk characterization conclusions in Section 7.

6.1 LAND USES

The Mines site and surroundmg area is currently uninhabited. A Forest Service key is required
to gain vehicle access to' the Mines site. The nearest city is Lakeview, located 17 miles to the
southeast. Lakeview has a population of 2,785 and is the county seat and urban center of
Lake County. The closest permanent residents to the Mines site live near the intersection of
FS3780 and County Road 16B, approximately 12 miles southeast of the Mines site. Primitive
campsites exist in Fremont National Forest in the general vicinity of the Mines site, with many
used as hunting camps in the fall ‘Wood cutting and cattle grazmg also occur in the general
area of the Mmes site.

Figure 6-1 shows the property boundaries of private and pubhc land ownership at the White
King Mine area. Lucky Lass Mine is located entirely on National Forest System lands. The
boundaries of the privately-owned property are:

Parcel 1, S1/2NE1/4, Section 30, T.37S., R.19E., W.M. This parcel is currently owned
by the Coppin Trust (surface estate) and members of the Leehmann and Coppin
families (mineral estate)

Parcel 2, NW1/4SW1/4, Section 29 and NE1/4SE1/4, Section 30, T.37S., R.1SE., W.M.
This parcel is currently owned by Fremont Lumber Company (surface estate) and
members of the Leehmann and Coppin families (mineral estate)

The intended future use of the Mines site and the immediate vicinity is for commercial production of
timber and forage for domestic livestock as described in the current Forest Management Plan.
Future on-site human receptors might include timber workers, USFS personnel, recreational users,
and trespassers. :

6.2 GROUND AND SURFACE WATER USES

The ground water associated with the Mines site is not currently used, nor wil it likely be used for
any purpose in the future due to the remote location of the Mines site and the limiied quantity and-
quality of water in the shallower zones. The reasonable likely future use of ground water in the

- . vicinity of the-Mines site is for discharge to surface water. Surface water in this area is currently used

by livestock and wildlife.

Water quality in the White King pond, Lucky Lass pond, and Augur Creek arelrequired to meet_the
standards and beneficial uses under OAR 340-41 for the Goose Lake basin. The potential

6-1
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beneficial use for these areas is for aguatic life, livestock, and recreation. The remedy also
incorporates the objective of protecting the reasonable likely future beneficial uses as defined under
ORS 465.315 and the corresponding rule OAR 340-122-090 and -115. At the White King pond the
potential future beneficial use is for aquatic life. Livestock watering and recreation are also
reasonably likely, but will be restricted as part of the remedy.
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SECTION 7
SUMMARY OF SITE RISKS

Human health and ecological risk assessments were conducted to evaluate the potential for current
and future impacts of Site-related contaminants on receptors inhabiting or visiting the White .
King/Lucky Lass Mines site. These evaluations are discussed in detail in Volume V of the RI/FS
whiich is located in the Administrative Record for the Mines site. The baseline risk assessment
estimates what risks the Mines site poses if no action was taken. It provides the basis for taking
action and identifies the contaminants and exposure pathways that need to be addressed by the
remedial action. This section of the ROD summarizes the results of the baseline risk assessment

[URFY I

for the Mines site.
7.1 HUMAN HEALTH RISK ASSESSMENT

7.1.1 ldehtiﬁca?tion of Chemicals of Concern

Contaminants evaluated in the human health risk assessment include those chemicals that
exceeded background levels representative of unmineralized areas, exceeded EPA risk-based
screening concentrations (Region Il risk based screening concentrations dated October 4, 1995),
and were not “essential nutrients” for humans. Based on this evaluation, chemicals of potential
concem (COPCs) identified for human and ecological receptors include inorganic constituents and
certain uranium and thorium series radionuclides. Based on the findings of the human health risk
assessment this list was narrowed down to Arsenic and Radium-226 as the primary chemicals of

~ concem (COC).

7.1.2 Conceptual Site Mode!

The media, exposure pathways, and receptors considered in the risk assessment are identified in
the human health conceptual model presented in Figure 5-1. The receptors chosen for evaluation
are based on knowledge of current and projected future use scenarios for the Mines site. The
media chosen for consideration are those potentially impacted by historical mining activities for -
which there is a potential for human exposure. Some of the pathways were excluded from
quantitative evaluation based on qualitative and/or quantitative reasoning. A description of the

- receptors chosen for evaluation is presented below in Sectlon 7.1 3

7.1.3 Exposure Assessment

The objectives of the exposure assessment are to identify potential exposure scenarios by which

_contaminants of concem in Mines site media could contact humans and to quan’m‘y the intensity and

extent of that exposure. .

The intended future use of the Mines site and the immediate vicinity is for commercial production of
timber, recreation, and forage for domestic livestock. Future on-site human receptors might include
timber workers, USFS personnel, recreational users, and trespassers. There is no current

residential use at the Mines 'site and the likelinood that the area would be used for residential use in

‘the near future is small given the current land ownership and remote location of the Mines site.
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However, because of the long-lived radionuclides (decay rate from days to 1000s of years) at the
Mines site, the baseline risk assessment evaluated potential risk under a residential use scenario
which includes workers, recreational users (also used to represent potential exposure to a
trespasser), and residents. A complete summary of all the scenarios and pathways considered in
the risk assessment are set forth in the baseline risk assessment report which is located in the
Administrative Record for the Mines site. '

. 7.1.3.1 Receptors Evaluated in the Risk Assessment
Site Worker

A worker would potentially be exposed to site-related COCs through contact with surface and
subsurface stockpile material, surface and subsurface soil, surface water and sediment in Augur
Creek, ponded. water and sediment in the mine pits, and airbome dust and vapors. It is assumed
that exposure to subsurface soil could occur in the future if workers engaged in intrusive activities.

Although listed as possible routes of exposure, exposure pathways for mine pit water and sediment
were not evaluated. It was assumed that a worker would be aware of the contamination at the
Mines site through a Site safety and health plan and would not drink the mine pit water.

Recreational User

The recreational land user includes adults and children who spend a limited amount of time at or
near the Mines site fishing, swimming, hunting, or engaging in other recreational activities. A
recreational user could potentially be exposed to COCs through contact with stockpile material,
surface soil, airbome dust and vapors, Augur Creek surface water and sediment, and mine pit
ponded water and sediments. A recreational user may contact subsurface soil in the future if the
activities of other receptors (i.e., workers or residents) resulted in the transport of subsurface soil to
the surface. In addition, a recreational user may be exposed to site-related contamination from
ingestion of game or fish caught on the Mines site.

Resident

A future resident could potentially be exposed to site-related COCs through contact with surface and
subsurface stockpile materials, surface and subsurface soil, airoome dust and vapors, and ground
water. Although ground water associated with the Mines site is not currently used as a source of -
potable water, it. was considered a possible medium of exposure for potential future residenis. In
addition to these media, a resident may be exposed through ingestion of home-grown produce,
“ingestion of home-raised livestock, contact with Augur Creek surface water and sediment, and
contact with mine pit ponded water and sediment.

7.1.3.2 Exposure Pathways Excluded From Quantitative Evaluation

Based on semi-quantitative and/or qualitative reasoning, certain exposure pathways were excluded
from quantitative evaluation in the risk assessment A brief discussion of the reasons for the
elimination of these pathways is presented below.
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Inhalation of Gas (Radon) in Outdoor Air

In the screening process used to identify COPCs for the Mines site, it was determined that radon
gas in the air was present at concentrations equivalent to background [See the Technical
Memorandum: Constituents of Potential Concem]. For this reason, this constituent (and

_ consequent!y this pathway) was eliminated from consideration.

Dermal Contact with Stockpile Materials, Soil, and Sediment

As indicated in the conceptual site mode! and risk assessment report, exposure via demmal contact
with stockpile material and soil was not evaluated. As discussed in the Dermal Exposure
Assessment: Principles and Applications (EPA, 1992b - the released guidance at the time of the
risk assessment), there are only nine chemicals for which percutaneous absorption from a soil
matrix has been studied: eight organic chemicals and cadmium. None of these eight organic
chemicals were COPCs at the Mines site and cadmium was not included as a COPC. Therefore
dermmal contact with stockpile materials, soil, and sediment was not quantitatively evaluated.

Dermal Contact with Surface Water

As with dermal contact with stockpile materials, soil, and sediment, demal contact with Augur Creek
surface water and mine pit water was not evaluated due to a lack of available information on the
percutaneous absomption of the COPCs. In addition review of EPA’s Dermal Exposure Assessment:
Principle and Applications (EPA, 1992b) revealed that permeability coefficient for the COPCs
identified for water were not available at the time.

In addition, this guidance states that the solubility of a compound (either in a lipid or agueous
solution) is a primary factor goveming its dermal permeability. At the Mines site, the COPCs
identified for surface water are all inorganic compounds which are most likely in the form of an
insoluble metal or an inorganic sait which are in the group of compounds least able to penetrate the
skin. Therefore, in addition to the lack of available chemical-specific information, dermal absorption
of the COPCs in water was not evaluated due to their limited ability to penetrate the skin.

BExternal Radiation from Surface Water

Based on professional judgement, it was assumed that the radiation exposure an individual would
receive from being in contact with or in close proximity to surface water would be negligible
compared to the radiation exposure received from ingesting surface water. Once surface water is
ingested, the radiation remains until metabolic processes eliminated the contaminant, or until the
radionuclide completes its decay series. Conversely, extemal radiation associated with being near
surface water would end the moment a person left the water body. For this reason, extemal
radiation from surface water (i.e., Augur Creek surface water and mine pit water) was not
guantitatively evaluated.

Ingestion of Homegrown Produce

EPA Region 10 Supplemental Risk Assessment guidance for Supérfund (EPA, 1996a) states that
the site characteristics which would make consideration of food chain pathways (such as produce

iingestion) important are current residential use of the site, the presence of large areas of
‘contaminated soil in an agricultural area, and the presence of contaminants known to be taken up
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into plants at potentially significant levels (e.g.. cadmium and PCBs). None of these factors apply to
conditions present at the Mine site, which provides support for the decision to exclude this pathway
from evaluation.

ingestion of.Liyestock and Game

In order to estimate edible tissue concentrations in game/livestock it is necessary to model th
following: plant concentrations from soil concentrations, animal tissue concentrations based on plant
ingestion, animal tissue concentrations based on incidental soil ingestion while grazing, and animal
tissue concentrations based on ingestion of surface water. There is limited information available to
quantify these exposure pathways and studies that are available indicate that metal. uptake into
edible tissues is not a concem. These factors in combination with the limited amount of time an
animal would graze in the v:cmlty of the Mines site provide the basns for exclusion of this pathway

-from evaluation.

ingestion of Fish

During the R, the only fish seen in Augur Creek in the vicinity of the Mines site were brook
lampreys, which are not consumed by humans. Downstream of the Mines site, Augur Creek
sustains a 400-foot drop over a distance of less than 0.6 miles. The steepness of the creek bed
prevents trout or other species found in the lower stretches of Augur Creek from migrating to areas
of the creek adjacent to the Mines site. Ingestion of fish was not quantitatively evaluated in the risk
assessment due to the absence of edible fish in Augur Creek in the vicinity of the Mines site, and
because physical conditions of the creek restrict new species.

During the Feasibility Study (FS), EPA requested Kerr McGee evaluate human health effects that
may be associated with ingestion of fish containing inorganic arsenic in White King pond if the pond
is to be.used in the future as a sport fishing resource. Based on their report, Kerr McGee concluded
that the fish in the White King Pond would not contain levels of inorganic arsenic that would pose a
health concem. This conclusion is based on a number of factors, including: low potential for
inorganic arsenic to bioconcentrate in freshwater finfish, metabolic processes that detoxify i inorganic
arsenic in fish, data from other sites showing low potential for inorganic arsenic to pose a risk, and a
preliminary risk evaluation using the White King Pond water concentrations.

7.1.4 Exposure Point Concentrations

Exposure point concentrations were defined by identifying geographical areas that could be

contacted by the receptors of concem. Five general geographic areas were defmed for the Mines
site. These areas are the following:

e The protore stockpile at the White King Mine
° The overburden stockpile at the White King Mine
° Ofi-pile areas at the White King- Mine
° The overburden stockpile a the Lucky Lass Mine
o Ofi-pile areas at the Lucky Lass Mine |
_T1-4



White King/Luckv Lass Record of Decision

Exposure point concentrations were calculated for a potential future resident, current and future
Forest Service workers, and current and future recreational users. A current resident was not
considered because there are currently no residents at the Mines site. Current and future exposure
point concentrations were assumed to be the same for all media except soil. For soil, current
exposure paint concentrations were calculated incorporating soil analytical results from a depth of 0-
6 inches; future exposure point concentrations were calculated incorporating soil analytical results
from a depth of 0 to 6 feet (EPA, 1992c). Exposure point concentrations for the receptors of
concem were calculated for soil, air, surface water, sediment, and ground water. A summary of
Chemicals of Concem and Medium-Specific Exposure Point Concentrations are presented in
Tables 7-1 to 7-7.

The summary of the exposure parameter values (e g. exposure frequency (days/year), exposure
duration (years) for the reasonable maximum exposure are presented in Table 7-8.

7.1.5 Toxicity Assessment

The human health toxicity assessment quantified the relationship between estimated exposure
(dose) to a contaminant of concem and the increased likelihood of adverse effects. Risks of
contracting cancer due to a site exposure are evaluated based on toxicity factors (cancer slope
factors or CSFs) published by EPA. Quantmcatlon of non-cancer lnjunes relies on published
reference doses (RfDs).

CSFs are used to estimate the probability that a person would develop cancer given exposure to
site-specific contaminants. This site-specific risk is in addition to the risk of developmg cancer due
to other causes over a lifetime. Consequently, the risk estimates generated in risk assessment are
frequently referred to as “incremental” or “excess lifetime” cahcer risks.

RfDs represent a daily contaminant intake below which no adverse human health effects are
expected to occur. To evaluate noncarcinogenic health effects, the human health impact of
contaminants is approximated using a hazard quotient (HQ). Hazard quotients are calculated by
comparing the estimates to site-specific human exposure doses with RfDs. Values greater than 1.0
are considered to represent a potential risk. '

The following hierarchical approach was used to determine toxicity values:
The Integrated Risk Information System (IRIS) computer database (EPA, 1996b)
The Health Effects Assessment Summary Tables (HEAST) (EPA, 1995b)

EPA Region 10 was consulted for toxicity values when toxicity values were not available from the
above sources.

With the excep’aon of lead (there are currently no EPA-derived slope factors for lead), all COPCs

iaviuvio 11Ul ic

evaluated in the assessment that have evidence of carcinogenicity in animals or humans and are

classified as carcinogens by EPA (Groups A, B, or C) were evaluated for potential carcinogenic risk.
Certain inorganic COPCs (cadmium, chromium VI, and nickel) are only considered carcinogenic
through the inhalation route. Therefore, cancer risk through oral mgest:on exposure routes was not
evaluated for these COF’C:.
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7.1.6 Risk Characterization

For carcinogens, risks are generally expressed as the incremental probability of an individual's
developing cancer over a lifétime as a result of exposure to the carcinogen. This “excess lifetime

cancer risk” is calculated from the following equation:

Risk = CDI x SF

where: risk = a unitless probability (e.g, 2 X 10°° or 2E-5) of an individuals's developing cancer
| CDI = chromc daily intake averaged over 70 years (mg/kg-day)
SF = slope factor, expressed as (mg/kg-day)-1
(See Table 7-8 for a summary of the input parameters used in the risk calculations)

Risks are probabilities that usually are expressed in scientific notation (e.g., 1 x 10 or 1E-6). An
excess lifetime cancer risk of 1 x 10® indicates that an individual experiencing the reasonable
maximum exposure estimate has a 1 in 1,000,000 chance of developing cancer as a result of site-
related exposure. This is referred to as an “excess lifetime cancer risk” because it would be in

~ addition to the risks of cancer individuals face from other causes such as smoking or exposure to

too much sun. The chance of an individual's developing cancer from all other causes has been

_ estimated to be as high as one in three. EPA’s generally accepted risk range for site-related

exposures is 1 x 10™ to 1 x 10°. Oregon cleanup rules defined at OAR 340-122-115 establish
acceptable risk for carcinogens at or below 1 x 10° for individual carcinogens and 1 x 107 for
cumulative carcinogens.

The potential for noncarcinogenic effects is evaluated by comparing an exposure level overa -
specified time period (e.g., life-time) with the RfD derived for a similar exposure period. An RfD-
represents a level that an individual may be exposed to a given chemical that is not expected to
cause any deleterious effect. The ratio of exposure to toxicity is called a hazard quotient (HQ). A

HQ < 1 indicates that a receptor's dose of a single contaminant is less than the RfD, and that to,<|c
noncarcinogenic effects from that chemical are unlikely. The Hazard Index (HI) is generated by
adding the HQs for all chemical(s) of concem that affect the same target organ (e.g., liver) or that
act through the same mechanism of action within a medium or across all media to which a given

- individual may reasonably be exposed. A Hl < 1 indicates that, based on the sum of all HQ's from

different contaminants and exposure routes, toxic noncarcinogenic effects from all contaminants are
unlikely. An HI > 1 indicatées that site-related exposures may present a risk to human health.

The HQ is calculated as follows:

Non-Cancer HQ = CDI/R{D

where: CDI=Chronic daily intake
RfD = reference dose

CD! and RfD are expressed in the same units and represent the same exposure period (i.e
chronic, subchronic, or short-term).
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7.1.6.1 Cancer Risk Summary

A summary of the Mines site cancer risks for each scenario/receptor is presented in Tables 7-11 to
7-18. The results of the human health risk characterization indicated that the following exposure
scenarios had elevated risks:

A White King Mine current adult worker had a total risk of 6 x 10”° due to ingestion of arsenic in soil
and exposure to extemnal radiation from radium-226/228 in soil. In a future scenario the risk to
workers were.slightly greater with a total risk of 2 x 10, These risks were also associated with
ingestion of arsenic in soil and exposure to radiation from radium-226 in soil.

For the future recreational user (child) at the White King Mine total cancer risks were 4 x 10* This
is due to exposure o arsenic in soil, exposure to extemal radiation from radium-226/228 in soil, and
ingestion of arsenic in Augur creek and White King pond sediment and surface water. These risks
are primarily associated with incidental ingestion of_ arsenic in surface soils (3.9 x 10*). Total risks to
the current recreational user (child) were slightly lower at 2 x 10™.

For the potential future resident (adult) at the White King mine, the total chemical and radionuclide
cancer risks were 3 x 107. The chemical and radionuclide cancer risks are associated with
ingestion of arsenic in soil (5 x 10%) and exposure to extemnal radiation from radium-226/228 (5 x 10",
2), ingestion of arsenic in shallow bedrock ground water* (3 x 10™"), inhalation of radon in shallow
ground water (1 x 10%), and exposure to arsenic in White King Pond surface water and sediment
(10 x 10°®). The total risks to the future child resident were 2 x 10™ from the same exposure points
and chemicals of concem.

For the potential future resident at the Lucky Lass mine, the total chemical and radionuclide cancer
risks were 1 x 10°,  The highest chemical cancer risks are associated with ingestion of arsenic in
shallow ground water (6 x 10"‘), inhalation of radon from shallow ground water (6 x 10°), ingestion of
arsenic in surface soil (2 x 10®), and exposure to extemal radiation from radium-226/228 in soil (2 x
10™). The total risk to the future child resident were shghdy lower at 5 x 10*. from the same
exposure points and chemicals of concem

7.1.6.2 Noncancer Health Effects

A summ_ary of the non-carcinogenic risks are shown in Tables 7-19 to 7-24.

The estimated hazard index for current workers was 0.4 due to exposure to arsenic in soil which is
below the benchmark value of 1. The estimated hazard index for both the current and future adult

* Deep bedrock ground water throughout the Mines site, which is not impacted by
historical mining activities, contains levels of naturally occurring arsenic. radon, and minerals
that are likely to preclude its use as a residential drinking water source. Risks associated with
exposure to shallow bedrock ground water at the White King protore stockpile are dominated by
a single well. For a variety of reasons. use ot the shallow-aquifer for drinking water purposes in
the vicinity of the Mines site seems unlikely. Therefore, this exposure pathway very likely
overestimates the potential risks.
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recreational users exposure to overburden soils throughout the M:nes site were also below the
benchmark value of 1.

Estimates for both current and future child_recreational users (hazard index of 4 and 11

. respectively) were above the hazard index of 1, indicating that there is a potential for adverse health

effects. The potential for current and future adverse noncancer health effects to a child are primarily
associated with incidental lnnnetmn of arsenic in overburden soil (1 x 10" to 3 x 109
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There is a potential for adverse noncarcinogenic effects to potential future residents residing at the
White King Mine with a total risk of 2 x 10°. This risk is associated with ingestion of arsenic and
manganese in shallow bedrock ground water (2 x 10% and ingestion of arsenic in soil (30).

There is also a potential for adverse noncarcinogenic effects to potential future resident residing at
Lucky Lass Mine that is associated primarily with the ingestion of arsenic in deep bedrock ground
water (4). All estimated hazard indices associated with exposure to surface water and sediment in
White King pond, Lucky Lass pond, and Augur creek were below the benchmark value of 1

indicating that there is little potential for adverse noncarcinogenic effects for all receptors from these
pathways. :

7.1.6.3 Uncertamtses

Uncertainties assomated with the human health risk assessment includes exposure assumptlons
(e.g., pathways, frequency, and duration), the applicability of experimental animal study data on
humans, potential differences in toxicity and absorption efficiency between humans and laboratory
animals, derivation of dermal toxicity values from oral toxicity values, and the validity of adding risks
or hazard quotients for multiple chemicals or pathways. Because several factors used in the risk
assessment are uncertain, a conservative (risk aversive) approach was used to select variables for
use in risk calculations.

" The key uncertainties that may impact the estimate of risk for the Mines site are presented below:

Uncertainty Associated with Background Concentrations

The ability of the selected soil and sediment background locations to accurately depict area
background concentrations is another source of uncertainty. Within mining areas there are often
localized areas of high mineral depaosits, and it is possible that the chosen background locations
either missed or over represented these areas of high natural deposits. This could have the effect
of eliminating COPCs through the screening process that shoutld have been included or retaining
COPCs that should have been screened out based on background. This indirectly is a source of

uncertainty in the risk assessment which could lead to an underestimation or overestimation of total

potential risks associated with the Mines site.

her source of uncertainty associated with background concentrations is the absence of
sufficient background cnaractenzahon for shallow and deep bedrock ground water. Because the
primary COCs associated with risk due to exposure to ground water (i.e., arsenic and radon) are
known to be naturally occurring in the area, it is likely that the lack of adequate background
screening resulted in retaining these as COPCs and using these values in the risk assessment.

Inclusion of these COCs may have overestimated the risk due to ground water exposure.

7-8
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Uncertainties in Analytical Data

Analytical results are variable due to the sample matrix, analytical method, and the laboratory
performing the analysis. At the Mines site where a COPC was detected in a least one sample,
nondetected samples were assigned estimated concentrations of one-half the detection limit. This
may either over or underestimate the actual concentrations. Another uncertainty associated with the
analytical data was the use of subsurface soil radionuclide concentrations to represent surface soil
radionuclide concentrations. Surface soil radionuclide concentrations may be higher, lower, or
similar to subsurface concentrations. Therefore risk to receptors may be underestimated,
overestimated, or unaffected.

Uncertainties with Exposure Estimates

The choice of receptors evaluated in the risk assessment was based on knowledge of current site
use and predictions of plausible future site use. Because current Site use (i.e., worker and
recreations use).is documented, there is littie uncertainty associated with the choice of these
receptors. Conversely, the assumption that a resident would live at the Mlnes site is very uncertain
and may overestimate risks. :

7.2 ECOLOGICAL RISK ASSESSMENT

This section summarizes the results of the baseline ecological risk assessment for the Mines site.
The objectives of the assessment were to assess qualitatively and quantitatively potential adverse
effects to ecological receptors from contamlnants detected at the Mines site.

The ecological risk assessment was conducted under a tiered or phased approach. The first phase '
(Tier 1) involved conducting a screening level risk assessmient where potential habitats, receptors

and exposures were identified, refined, and compared to site-specific: COPC data to identify

potential ecological risks. Figure 7-1 shows the receptor and community feeding relationships and
Figure 5-2 depicts the ecological conceptual site model. The results from this assessment either:
identified a need for a more specific Tier Il assessment or indicated that no remedial action was
warranted.

Based on the findings of the Tier | assessment, a Tier Il assessment was conducted to evaluate

- uncertainties associated with the risk estimates that were elevated in the screening ecological risk

assessment for the Mines site. Specifically risk estimates that were based on terrestrial risk models
or sediment guidelines were reassessed if the hazard quotient exceeded a value of 10. Risk
estimates that were based on water quality criteria (ODEQ, 1994; EPA, 1986, 1992) were
reassessed if the hazard quotient exceeded a value of 1.0. The following locations-and media were
considered in this reassessment of uncertainties: White King sediments, Lucky Lass pond
sediments and surface water, and Augur Creek sediments and surface water.

7.2.1 Ecological Sefling

The general vicinity of the Mines site contains a diverse assortment of habitat types as well as
diverse wildlife communities (See Figure 7-2 - Habitat Characterization Map). Vegatation
associated with the Mines site can be characterized as forested and non-forested plant
communities. Dominant plant communities found at the Mines site include mixed conifer forests

. comprised of ponderosa pine and lodgepole pine, wet-meadows, and shrub-steppe areas. Wet-

7-9
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meadow areas north of White King pond, south of the White King overburden pile, and north of the
Lucky Lass overburden pile are dominated by sedge, meadow foxtail, Kentucky bluegrass, rushes,
and tufted hairgrass. No Federally or State listed, threatened or endangered plants have been
identified within the boundaries of the Mines site.-

The primary types of terrestrial mammals, amphibians and reptiles, and birds observed within the
Mines site are species typically found in shrub-steppe, wet meadows, mixed conifer forested
habitats in this region of southem Oregon. Both resident and migratory wildlife are present in the
area. The most common mammals in the region are the least chipmunk, mule deer, pronghom,
black bear, and coyote. Birds commonly found in the region include the red-tailed hawk, northem
harrier, common flicker, hairy woodpecker, common raven, green-tailed towhee, and dark-eyed
junco. In addition, numerous sightings of the greater sandhill crane were made at the Mines site
during field mves‘nganons

In the aquatic environment, redband trout and pit-klamath brook Iamprey utilize a pomon of Augur
Creek approximately 2 miles downstream from the White King Mine. However, for a number of
reasons (see Section 5.2.6) they do not inhabit the portions of the creek adjacent to the Mines site.
Aquatic invertebrates observed during field investigations at the White King pond include giant water
bugs, aquatic worms, stoneflies, and true-fly larvae.

Species of Special Status

Federally Listed

The bald eagle, listed as threatened by the Federal Govemment under the Endangered
Species Act of 1973, was identified as potentially utilizing areas associated with the
Mines site. -At the time of the risk assessment no observations of bald eagles either
foraging or nesting in the study area had been documented. In 1990 and.in 2001 a
Biological Evaluation conducted by the Forest Service did not identify any eagtes
inhabiting the Mines site.

State of Oregon Listed Species

The Oregon Fish and Wildlife Commission (OFWC) also maintains a list of threatened
and endangered species under OAR 635-100-125. No species on this list inhabit the
Mines site. The State also maintains a list of sensitive species of vertebrates for the -
State of Oregon under OAR 635-100-040. The only Oregon-listed sensitive species
observed at the Mines site was the greater sandhill crane, which is classified as
vulnerable. Sensitive species listed as vuinerable are species that are net in imminent
threat of becoming threatened or endangered and can avoid becoming listed as
endangered through continued and/or expanded use of adequate protection measures
and monitoring as defined by the Oregon Natural Heritage Program (ONHP, 1993).

Sensitive or Cnncal Habitat

Wetlands

Palustrine emergent wetlands (i.e., wet-meadows) situated on and downgradient of the
Mines site were identified during field investigations. Based on field observations, these
meadow areas displayed characteristics (i.e., hydrophytic vegetation, hydric soils, and
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hydrology) satisfying the criteria for identification of a wetland as outlined in the 1987
Corps of Engineers-Wetland Delineation Manual (ACE, 1987). The exact boundaries of
these wetland areas have not been delineated nor has a wetiand assessment been
conducted at the Mines site. The critical and unique status of wetlands and the
associated flood plains downgradient of the Mines site may need to be determined prior
to the commencement of any remedial action.

7.2.2 ldentification of Chemicals of Concern

Similar to the human health risk assessment approach, contaminants evaluated in the ecological

risk assessment included those chemicals that exceeded background. The risk-based screening
step was not conducted for ecological receptors; therefare, all constituents that were determined to -
be present above background concentrations were included as COPCs for the ecological risk
assessment. :

Based on the findings of the ecological nsk assessment this list was narrowed down to the following
COCs as shown in Tables 7-25 to 7-28:

White King Pond Surface Water

° Aluminum
s  Arsenic

Auger Creek and White King Pond Sediment

° Arsenic
Manganese
° Mercury
White King and Lucky Lass Sail
. Arsenic
° Antimony
° Mercury
e Selenium

7.2.3 Exposure Assessment

As previously stated, screening was performed before the ecological risk assessment. Theretfore,
the receptors and exposure pathways were initially identified on a broad trophic-level scale (Table 7-
28 summarizes the ecological exposure pathways of concem). Identifying receptors at the Mines
site involves identifying primary routes of exposure through an understanding of the potential

* raigration of COPCs (i.e., fate and transport). How groups of receptors are likely to be exposed and

which media are likely to be involved in the primary routes of exposure was determined by

* identifying potential migration of COPCs.

7.2.4 fdentification of Receptors

Individual receptor species, as defined by their trophic leval (e.g., decomposer, producer, primary
consumer) and group (e.g., plants, birds, mammals), were selecied to represent all exposed
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receptors with comparable habitat requirements, feeding preferences, and life hlstones as well as
critical or "key" species identified by the following characteristics: :

Receptors that are vital to the structure and function of the food web such as
principle prey or primary food sources of principle prey.

Receptors that exhibit increased sensitivities to the COPCs.

Receptors that have unique life histories or feeding behaviors whose loss may result
in'the elimination of a unique ecological niche or unpredictable results on the overall
ecosystem.

An effort was made to select receptor species that most closely reflect these "critical”

- characteristics as well as species that are expected to inhabit the Mines site. Two bird species and

one mammal species were selected as potential receptors for the Mines site because of their ability
to feed and nest in areas of affected soil, sediment, and/or surface water. A plant and seed-eating
bird (i.e., herbivore/granivore), represented by the blue grouse (Dendragapus obscurus), and an
invertebrate-eating mammal (i.e., camivore), represented by the vagrant shrew (Sorer vagrans),
were selected to assess potential ecological impact from COPCs in White King and Lucky Lass
mining area soil. The blue grouse was chosen as a receptor that is expected to be representative of
other species of herbivorous/granivorous birds occupying a similar habitat at the Mines site. A
Similarly, the vagrant shrew was chosen as a receptor that is expected to be representative of other
camivorous species of small mammals occupying similar habitat at the Mines site. An Oregon:-listed
sensitive species of bird, the greater sandhill crane (Grus canadensis tabida), which feeds on
aquatic organisms, was selected to assess potential ecological impact from COPCs in White King
and Lucky Lass Mine pit water and sediment and Augur Creek surface water and sediment. The
greater sandhill crane was chosen as a receptor that is expected to be representatlve of species of
flsh -eating birds occupying similar habitat at the Mines site.

Plants, aquatic invertebrates, and aquatic biota (including herpetiles and fishes) were also selected
as receptors based on the potential for transport of COPCs to the soil, ponds, and creek associated
with the Mines site. Plants were selected as receptors because of their close association with soil.
Exposure of plants to COPCs in soil is expected through direct contact and uptake as the primary
exposure routes. Aquatic invertebrates were selected as receptors because of their close
association with benthic (i.e., sediment) environments. Aquatic biota were selected as receptors
because of the close association of this community with surface water and wetland environments.

The incidental ingestion of COPCs in soil or sediment and the indirect ingestion of COPCs through
dietary intake were selected as the primary routes of exposure for the receptor species (i.e., blue
grouse, vagrant shrew, and sandhill crane). The primary exposure routes for aquatic invertebrates
are diet and incidental ingestion and dermal contact with sediment. The primary exposure routes for
aquatic biota to COPCs in surface water are diet and ingestion and dermal contact with surface
water.

-Exposure to COPCs in surface and subsurface soil at White King and Lucky Lass Mines was

assessed by evaluating direct contact and uptake by plants, and ingestion of food (i.e., plants and
soil invertebrates) and soil by the blue grouse and vagrant shrew. Exposure to COPCs in sediment
from the White King Mine pond, Lucky Lass Mine pond, and Augur Creek was assessed by
evaluating ingestion and dermal contact by aquatic invertebrates, and ingestion of aquatic
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organisms and sediment by the sandhill crane. Similarly, exposure to COPCs in surface water of
White King and Lucky Lass ponds and Augur Creek was assessed by evaluating ingestion and
dermal contact by aquatic biota, ingestion of aquatic organisms by the sandhill crane, and ingestion
of surface water by the blue grouse, vagrant shrew, and sandhill crane. This simplified approach
incorporated the conservatism needed to encompass all potential ecological effects that may be
occurring at the Mines site.

7.2.5 Exposure Point Concentrations

Exposure point concentrations were derived for sediment, surface water, and soil and are
presented in Tables 7-25 to 7-28. Maximum values were used as exposure point concentrations
for all media at the Mines site. To estimate the environmental receptors exposure to radionuclides
the absorbed doses (in Gy/day) were calculated for each receptor following the methodology
described in Effects of lonizing Radiation on Plants and Animals at Levels Implied by Current
Radiation Protection Standards (IAEA, 1992). Radionuclide-specific factors were based on those -
for radium-226 (Ra-226) as well as uranium-238 (U-238).

'7.2.6 Ecological Effects Assessment

The focus of the effects assessment was to identify appropriate radionuclide and non-radionuclide
effect doses for bird and mammal receptors and to identify available radionuclide effect doses and
non-radionuclide effect criteria for communities of terrestrial plants, aquatic invertebrates, and
aquatic biota. Defining the ecological effects (i.e., eco-toxicity) that may be associated with the
receptors and the COPCs at the Mines site involved establishing potential effect doses from current
literature and selecting effect criteria from appropriate regulatory guidance and literature sources.

Radionuclide effect doses were selected for birds, mammals, terrestrial plants, aquatic
invertebrates, and aquatic biota from list of studies summarized in Eisler, 1994. Non-radionuclide
effect doses for species-of birds and mammals were obtained from peer reviewed primary research
articles. Primary factars considered in the selection of suitable studies include study species, study
duration, effect dose, and effect endpoint. Aquatic invertebrate effect criteria for non-radionuclides
COPCs were obtained from the Ontario Ministry of the Environment (OME) Guidelines for the
Protection and Management of Aquatic Sediment Quality in Ontario (Persaud et al., 1993). Aquatic
biota effect criteria for non-radionuclide COPCs were obtained from the Oregon State-Wide Water
Quality Management Plan; Beneficial Uses, Policies, Standards and Treatment Criteria (ODEQ,
1994). At the time of the RI/FS the Oregon State-Wide Water Quality Management Plan had
adopted EPA Ambient Water Quality Criteria (AWQC) [EPA, 1992] for regulating freshwater within
the State of Oregon (ODEQ, 1994). The AWQC have been updated periodically. At the time of this
ROD, the most recent version was published in December 10, 1998 with two corrections issued in
April 1999. : ‘ '

7.2.7 Risk Characterization

~The results of the ecological risk assessment are summarized in Table 7-28. The assessment

showed some adverse impact, based on screening level assessment only, for the blue grouse,
vagrant shrew, and terrestrial plants exposed to non-radionuclides (hazard index ranging from 38 to
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94,000°) primarily from arsenic, selenium, antimony, lead, and mercury in surface and subsurface
soil at the White King Mine. At Lucky Lass only slightly elevated risks (hazard index ranging from 1
to 3) were predicted for the vagrant shrew and terrestrial plants exposed to arsenic and silver in
surface soil.

The risk assessment also predicted adverse impact, based on screening level assessment only, for
aquatic invertebrates exposed to non-radionuclide COPCs in the sediments of the White King pond,
Lucky Lass pond, and Augur Creek. The greatest risks were associated with arsenic in sediments
at White King (Hi of 33) and Augur Creek (HI of 27). There were additional elevated risks to aquatic
invertebrates from manganese in Augur Creek (HI of 13). Adverse impact was also predicted for
the sandhill crane exposed to non-radionuclide COPCs in White King pond and Lucky Lass pond
sediment, but these impacts may also occur at levels below background concentrations.

“A Tier 2 analysis was conducted to reassess in further detail the uncertainties associated with the
" risk estimates that were elevated in the screening ecological risk assessment for the Mines site.

This reassessment of uncertainties indicated that no adverse impact is predicted for the sandhill
crane due primarily to the highly conservative Biota-sediment accumulation factors (BSAF) used to
estimate fish tissue concentrations in the screening level assessment. In addition, no adverse
impacts to aquatic biota are expected in the Lucky Lass pond and Augur Creek surface water, since
dissolved concentrations do not exceed water quality standards.

Since the bio-availability of arsenic and manganese affects whether benthic organisms wilt be
impacted by these metals, further evaluation of the bioavailability of these metals in White King pond
sediment (arsenic only) and Augur Creek sediment (arsenic and manganese) may be warranted.

There were no adverse impacts to ecological receptors predicted for the radionuclide and
nonradionuclide COPCs in water of the White King pond, Lucky Lass pond, or Augur Creek. Little
aquatic life has been observed to inhabit White King pond, and is presumed to be due to historically
low pH water prior to pond neutralization in 1998. EPA established PRGs for aluminum and pH for
White King pond surface water. '

7.2.8 Uncertainties

| Significant uncertainties in the screening leve! ecological risk assessment can be found with

chemistry and sampling analysis, fate and transport parameters, .exposure assumptions, and
toxicological data. The largest sources of uncertainty are found in the use of very conservative
exposure assumptions and the use of potentially weak toxicological data from laboratory studies
rather than site-specific toxicity data. *

® Numerically large hazard quotients are associated with exposure to lead at the Mines
site. Lead was detected at a maximum concentration of 515 mg/kg and an average of 28 mg/kg
for all soil samples collected at the Mines site. The average value is very similar to the
background lead levels that ranged from 11.3 to 16.7 mg/kg. The ecological assessment assumes
all receptors are continuously exposed to the maximum detected concentration of lead (and all
other COPCs) so these values may overestimate the true risk to ecolog ozcal receptors.
7-14
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7.2.8.1 Environmental Chemistry and Sample Analysis

As previously stated maximum values were used as éxposure point concentrations for all metals at
the Mines site. This is likely to result in overestimation of risk to receptors who may inhabit a greater
area than the area represented by just one or a few samples.

COPCs in White King pond and Lucky Lass pond sediment and surface water were not completely
evaluated in the background screening process because of lack of background data at the pond. -
This is likely to result in an overestimation of risk since constituents with a least one detected value
were evaluated as COCs instead of only those constituents that were significantly above
background levels. This is especially important since the pond bottoms represent naturally
mineralized zones. The potential for overestimation of risk for naturally occurring elements is also
true for aluminum, calcium, magnesium, potassium and sodiurmn, which are primary soil components
and, with the exception of aluminum, are considered to be essential elements.

7.2.8.2 Fate and Transport Parameters

The bioavailability of COPCs in the environmental media and diet of the receptors was estimated at
100 percent. This is likely to overestimate risk since constituents in the environment are quite
frequently bound as complexes that reduce their bioavailability.

Bioaccumulation was assumed to be 100 percent in the absence of site-specific bioaccumulation
data. This results in an overestimation of risk for those constituents that are not expected to
bioaccumulate but may result in underestimation of risk for those COPCs that have the potential to
bioaccumulate in plant and animal tissues above 100 percent. Bioaccumulation factors of 0.04 for
arsenic, 0.045 for lead, and 0.025 for selenium have been reported in the literature. Thus risks to a

~ blue grouse at the Mines site may be overestimated for these metals by more than an order of

magnitude. Risk to the vagrant shrew and sandhill crane may also be overestimated based on
bioaccumulation of COPCs in their prey (earthworms and fish respectively),

7.2.8.3 Exposure Assumptions

Exposure parameters_for all receptors were selected based on literature information and
professional judgement. In addition, the amount of time spent exposed to site-related media is
assumed to be the highest possible value. The conservative assumptions used are hkely to
overestimate the potential risk estimates

‘The ihhalation of radon gas by active and dormant near-surface wildlife, such as the vagrant shrew,

presents a potential exposure pathway that was not evaluated during this assessment. Although
subsurface exposure to radon gas at.the Mines site may or may not be greater than that of ambient
air, exclusion of this pathway from the assessment may underestimate the potential for risk from this
contaminant.

Food and water ingestion rates for all bird and mammal receptors were based on allometric rhodels
from the scientific literature. These models generally result in an overestimation of actual intake
rates for ecological receptors.
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For all radionuclide COPCs, exposure was estimated using human toxicokinetic data and
associated dose conversion factors. Applying human toxicokinetic data to predict radionuclide fate
in animals is another source of uncertainty. The effect of this uncertainty cannot be quantified.

For the radionuclide COPCs, exposure was estimated using exposure parameters specific to

“radium-226 (for radium isotopes) and uranium-238 (for uranium isotopes.) This adds uncertainty in

calculating total radionuclide exposures, pamculariy for thorium, although it is unclear if potential
risks are over or underestimated.

7.2.8.4 Toxicological Data

Both radionuclide and non-radionuclides effects data were obtained from literature sources that
were not specific to the receptors at the Mines site. This could lead to uncertainty in estimation of
risks.

Radionuclide effects data presented as acute or chronic effects values were not extrapolated to
acute or chronic no-effects values. For non-radionuclide effects data, a factor of 5 was used to
extrapolate from effects levels to non-effects levels. Thus, no-effected data may be underestxmated
by about an order of magnitude.

Avian effects data were unavailable for several non-radionuclide COPCs (i.e, antimony, barium,
beryllium, and potassium), which results in uncertainty as to whether these COCs contribute to the
overall risk to receptors.

The majority of available non-radionuclide effects data were determined using laboratory -animals
studies under laboratory conditions. These data as well as toxicological interpretations based on
blood biochemistry or body weight changes may not represent adverse health effects or.cannot be
precisely extrapolated to a free-ranging wildlife population.

Suitable phytotoxicity (toxicity to plant) data was very limited. In instances where data were
available, the lowest reported concentration of a COPC that ehcned an adverse effects was
selected as the effective criterion. -

7.3 ASBS FOR RESPONSE ACTION

Contaminated soil stockpiles at the Mines site represent a threat to ecological and human
receptors. The chance of an individual developing cancer or non-carcinogenic effects related to

exposure to Site stockpiles exceed the acceptable risk range identified in the NCP and DEQ

accepiable limits. Terrestrial and aquatic ecological receptors may also be harmed by exposure to
surface soils, surface water, sediments, and stockpile soil.

The response action selected in the this ROD is necessary to proiact the public health or welfare or
p p

the environment from actual or threatened releases of hazardous substances inio the environment.
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SECTION 8
REMEDIATION OBJECTIVES

Remedial action objectives (RAQs) consist of medium-specific or location-specific goals for
protecting human health and the environment. This section presents the RAOs for soil, surface
water, sediment, and ground water at the Mine site. It outlines the risks identified in Section 7 and
provides the basis for evaluating the cleanup options presented in Section 9. Additionally, a
description of the major applicable or relevant and appropriate requirements (ARARSs) for
components of the remedial altematives is provided.

8.1 NEED FOR REMEDIAL ACTION

The uranium mining operations at the Mines site have resulted in widespread distribution of
contaminated soils and waste rock at the White King and Lucky Lass Mines, contaminated water
and sediments in the White King Pond, and contaminated sediments in Augur Creek. Key COCs
at the Mines site identified in the human health and ecological risk assessment include radium-226
and arsenic. The cleanup goals were driven by either background, or ARARSs, in particular the
Oregon Environmental Cleanup regulations. Normally, under the NCP, EPA strives to achieve an
excess human health cancer risk, for the current or reasonably anticipated future land use, of
between 1 x 10 and 1 x 10°. The Oregon Cleanup regulations, which.are ARARs for the selection
of response actions, require that the excess cancer risk be no greater than 1 x 10® for each
individual carcinogen, and therefore are more stringent than the NCP. The following sections
outline the remediation objective for each area of the Mines site. Specific cleanup goals are
discussed in Section 12.6.

8.2 REMEDIAL ACTION OBJECTIVES
8.2.1 White King Mine

At the White King Mine, the potential cancer risks to workers, recreational users, and potential future
residents exceeded 1 x 10° from exposure to extemal radiation, ingestion of arsenic in soils and
ingestion of contaminants in pond water, pond sediment, shallow bedrock and perched ground -
water. Non-carcinogenic potential risks were also elevated above 1 for the current and future
recreational user and potential future resident. These risks are associated with the incidental
ingestion of arsenic in-overburden soil and ingestion of arsenic in pond water and sediment and
arsenic and manganese in shallow bedrock and perched ground water directly beneath the
stockpiles.

Ecological risks were elevated above 1 for plants and animals exposed to surface and subsurface
soils These risks are primarily associated with exposure to arsenic, selenium, antimony, lead, and
mercury in soils. Ecological risks were also elevated for aquatic invertebrates exposed to pond
sedimenis. These risks are primarily associated with arsenlc
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8.2.1.1 White King Soils

The RAAOs for the White King soils under current and future use scenarios are as follows:

° Reduce exposure to stockpiles and contaminated off-pile soil by humans (ingestion and
extemal exposure) and ecological receptors (ingestion). Demonstrate protectiveness to an
excess risk level of 1 x 10°® for carcinogenic risk (or a non-cancer HQ of 1) based on
reasonable maximum exposure for an individual, or background concentration whichever is -
higher.

° Reduce and eliminate the rélease and migration of.contaminants from soils to ground water
or surface water via erosion, oxidation, or leaching to protect for beneficial uses
(recreational, agricultural, and aquatic habitat).

J Prevent the removal or use of stockpile soils for any purpose.

8.2.1.2 White King Pond

The Human Health Risk Assessment for the White King pond concluded that the pond posed a
slight carcinogenic risk to current and future recreational users and potential future residents from
ingestion of arsenic in surface water (4 x 10°) and sediment (1 x 10°). Based upon a limited
number of samples the ecological risk assessment predicted potential risks to aquatic invertebrates
exposed to non-radionuclide contaminants in the sediment at the White King pond. The greatest
risks were associated with arsenic and manganese in sediments. Additionally, limited aquatic life
has been observed to inhabit White King pond presumably due to historical low pH and dissolved
concentrations of metals. The reasonable likely future beneficial use as defined under ORS
465.315 is expected to be an aquatic habitat. Potential livestock watering and recreation are also
reasonably likely, but can be restricted as part of the remedy. The remedial action goals are as
follows: :

° Protect the potential beneficial use(s) (aquatic life) of the White King pond from exposure to
COCs above applicable standards (Oregon's State water quality standards (OAR 340-41-
' 925), or background concentrations (if background concentratlons are higher than the
applicable standard).

° Maintain a neutral pH in the White King pond water in order to reduce the toxicity of the
acidic water and lower the.concentrations of dissolved metals in the water.

8.2.1.3 Augur Creek

The risk assessment predicted potential adverse impact to aquatic invertebrates exposed to nan-
radionuclide contaminants in the sediments of Augur Creek. The greatest risks wers associated
with arsenic with a hazard index of 26.5. There were additional elevated risks to aquatic
invertebrates from manganese in Augur Creek (HI of 13.2). There was also a slightly elevated
carcinogenic risk to current and future recreational users from exposure to arsenic in Augur Creek
sediment and surface water (9 x 10®).  No adverse impact was predicted for surface water since
dissolved concentrations did not exceed Federal ambient water quallty standards. The RAOs for
Augur Creek are:
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. Reduce -exposure to aquatic invertebrates and recreational users from COC'’s in Augur
Creek surface water and sediments above protective risk-based levels for recreational
users, applicable standards (Oregon’s State water quality standards (OAR 340-41-925), or
background concentrations (if background concentrations are higher than the apphcable
standard or protective level).

«  Monitor surface water to ensure that the potential beneficial uses of surface water
~ (discussed in the next section) are maintained and/or to establish a trend toward
background concentrations.

8.2.1.4 White King Mine Ground water

Although future human use of ground water was determined to be uniikely, the risk assessment
included human exposure to ground water. It indicated theoretical cancer risks exceeding 10™ and
non-cancer HQ exceeding 1 for future residential use of ground water for the bedrock aquifer. The
primary risk drivers were arsenic and radon. For the shallow aquifer, the risk drivers are arsenic and
radon (and beryllium and manganese at one location) directly below the protore and overburden

stockpiles. The concentrations of arsenic in all of the downgradient monitoring wells in this aquifer
are below MCLs. See Section 5.3.2 for a discussion of the sources and fates of contamination in
ground water. The RAOs for White King Mine ground water are:

° Prevent any human exposure and future use of ground water beneath the stockpile- with
contaminant concentrations in excess of Federal and State drinking water standards or
protective levels. :

° Monitor ground water upgradient and downgradient of the stockpile to ensure that the
potential beneficial uses of ground water (discharge to surface water) meet applicable
standards (Oregon’s State water quality standards (OAR 340-41-925) at the boundary of the
waste management area with Augur Creek and/or to. establish a trend toward background
concentrations.

Beneficial Use Determination.

Since an RAO has been established to monitor the ground water {o ensure that the potential
_ beneficial uses of the ground water are maintained, the following paragraphs describe the
determination of beneficial ground water use for the Mines site.

A beneficial water use determination is required in accordance with OAR Chapter 340, Division 122.
General categories of water use include drinking water, irrigation, livestock, industry, engineering,
aquatic life (aquatic habitat), recreation, and aesthetic quality. The RI has documented that the
Mines site is located in a remote area of Lake County, Oregon, approximately 17 miles from the
nearest city (Lakeview). Water uses such as industrial process or engineenng purposes are highly
unlikely. The land in the vicinity of the Mines site is typically used for timber production or cattle
grazing, not for food crop production. Thus, the use of ground water or surface water for irrigation of
crops is highly unlikely. The natural background levels of radon, arsenic, and other constituents
present within the ground water make it a poor drinking water source. (Under the NCP ground water

- at the site would likely be designated as Class 1l (Subciass IIB - a potential source of drinking water)
where remediation goals are typically set at drinking water standards (MCLs) or background,

8-3
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whichever is higher)®. Ground water may discharge to surface water at a point down the Augur
Creek valley. Therefore, the discharge of such ground water to surface water use is considered by
the State as the potential beneficial use of ground water.

The only surface water body in the vicinity of the Mines site is Augur Creek. There are no current

recreational uses (fishing, swimming, boating) of Augur Creek in the vicinity of the Mines site and
future such uses are extremely unlikely due to the small size and intermittent flow of the creek.
Augur Creek is hydraulically connected to the ground water as determined in the RI, but, as
discussed above, there is no beneficial use of the ground water other than discharge to surface
water. A likely beneficial surface water use for the Mines site would include Augur Creek as an

' aquatic habitat for macroinvertebrates and benthic organisms. Thus, to protect the aquatic habitat of

Augur Creek, the discharge from ground water to surface water should meet Oregon’s State water
quality standards (OAR 340-41-925). Since the land use in the vicinity of the Mines site inciudes
timber production and cattle grazing, water for livestock from either Augur Creek or a livestock
watering well is also a potential water use. '

822 Lucky Lass Mine

At the Lucky Lass Mine, the potential risks to a future resident exceed 1 x 10® due to exposure to
arsenic and radionuclides in soil and arsenic and radon in ground water (as previously stated in
section 7.1.3 residential exposure is not a reasonably likely future use although it was included in the
risk assessment). The majority of the risks are associated with off-stockpile soils and shallow

ground water below the stockpile. With the exception of specific surface soils, the overall levels of
contamination in the Lucky Lass soils is much lower than that found at White King.

-8.2.2.1 Lucky Lass Soils

The RAOs are as follows:

° Prevent direct contact With the contaminated soils to reduce potential risks from incidental
soil ingestion and threat from extemal radiation exposure.

e Prevent any future use of stockpile soils with contaminant concentrations in excess of
protective levels.

8.2.2.2 Lucky Lass Wii_ne Ground water

Results of the human health BRA indicated cancer risks exceeding 1 x 10 and non-cancer hazard
quotients exceeding 1 for future residential use of ground water from the shallow and deep aquifers.
Radon was the only constituent of concem in shallow ground water. Arsenic .and radon were the risk
drivers in the deep (bedrock) aquifer. The concentrations of arsenic in ground water did not exceed
the MCL at any location. The radon levels were similar to those detected in background samples.
None of the radionuclides associated with mining activity were constituents of concem. As at the

SEPA's Superfund program uses EPA"s Ground Water Protection Strategy as guidance when determining
the appropriate remediation for contarninated ground water at CERCLA sites. This strategy establishes different
degrees of protection for ground waters based on their vulnerability, use., and value. EPA’s goal is to return usable
ground water to their beneticial uses within a time frame that is reascnable given the circumstances of the site.

8-4
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White King mine the state has determined that the potential beneficial use of the Lucky Lass ground
water is discharge to surface water. EPA would classify this ground water as Class il (subclass !IB -
a potential source of drinking water) where remediation goals are typically set at drinking water
standards (MCLs) or background, whichever is higher. The RAOs for Lucky Lass Mine Ground
water are:

o Monitor ground water upgradient and downgradient of the stockpile to ensure that the
potential beneficial uses of ground water (discharge to surface water) meet applicable
standards (Oregon's State water quality standards (OAR 340-41-925) at the boundary of the

. waste management area with Augur Creek and/or to establish a trend toward background
concentrations.

° Prevent any human exposure and future usé of ground water beneath the stockpile with
contaminant concentrations in excess of Federal and State drinking water standards or
protectnve levels. :

8.3 ESTIMATED AREAS AND VOLUMES OF STOCKPELE IMATEREAL AND POND
WATER

Table 8-1-presents an estimate of the areas and volumes of media of concem including the White
King Stockpiles, White King Mine pond, and the Lucky Lass Mine Stockpiles that was developed for
the FS. The assumptions and data used in estimating the areas and volumes are also indicated in
the table.
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SECTION 9
DESCRIPTION OF ALTERNATIVES

Many technologies were considered to clean up the Mines site. Appropriate technologies were
identified and screened for applicability to site conditions. The potential technologies were then

~ assembled into altematives.. Potential remedial altematives for the Mines site were identified,

screened, and evaluated in the FS. The range of altematives developed included no action,
institutional controls, containment, treatment, and disposal. The altematives are identified by
numbers used in the FS. ‘

9.1 COMMON ELEMENTS OF EACH ALTERNATIVE

With the exception of the No Action Altemative, the remedial aitematives developed for the Mines
site share certain components, such as institutional controls and monitoring requirements. Several
of the altematives require institutional controls (e.g., deed restrictions such as an easement or
covenant) to limit or restrict certain uses of the Mines site and to ensure the integrity of the stockpile

soil cover. These institutional controls and monitoring requirements are discussed in each

altemative as appropriate and, outlined in detail in the selected remedy (Section 12).
9.2 DESCRIPTION OF ALTERNATHVES | '
9.2.1 White King Stockpile Alternatives

9.2.1.1 Aiternative SP-1: No Action

Estimated Capital Cost: $0
Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $0

- Estimated Construction Time frame: None

CERCLA requires evaluation of a no-action altemative as a baseline reflecting current conditions
without any cleanup effort. This altemative is used for comparison to each of the other altematives.

9.2.1.2 Alternative SP-2: Institutional Conirols and Monitoring

Estimated Capital Cost: $509,000

Esiimated Annual O&M Cost: $36,000
Estimated Present Worth Cost: $956,000 (7% discount rate for 30 years)

Estimated Construction Time frame: None
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This altemative consists of access restrictions, institutional controls, inspection and maintenance,
and monitoring.

Access Restrictions

Access would be restricted by constructing a fence or barrier surrounding the stockpiles to prevent
exposure to and disruption or use of the stockpile materials. In order to prevent disturbance of the
stockpiled material from humans and cattle or medium-to-large animals, a barbed-wire fence,
boulder barrier, or chain-link fence would be constructed around the stockpiles. For costing
purposes, the chain-link fence option was used for the above cost estimate.

Institutional Controls

Land use restrictions would be put in place to prevent removal or residential use of stockpile
material and installation of ground water wells. Because the White King stockpiles are located on
both National Forest System Lands and private property, different mechanisms for land use
restrictions will be required: :

For private property land use restrictions would include proprietary controls such as an equitable
servitude and easement (consistent with ODEQ’s “Final Guidance for Use of Institutional Controls”
(ODEQ, 1998). This is a legal instrument placed in the chain of title that provides access rights to a
property for inspection and maintenance and monitoring and restrictions preventing residential use
and installation of drinking water wells. This type of control shall be set forth in an EPA and ODEQ-
approved form running with the land and enforceable by EPA and DEQ against present and future
owners of the property. As an informational device the Mines site would be maintained on DEQ’s
Environmental Cleanup Site Information Database as long as the institutional controls remain in
effect. One additional informational device is a deed notice to inform the public that contamination
remains on private property. '

On National Forest System Land an amendment to the Forest Plan would be made by the Forest
Service to prohibit residential use and installation of drinking water wells at the Mines site. The area
of the Mines site was withdrawn from mining by the Bureau of Land Management (BLM) on August
9, 1993 to protect the rehabilitation work to be done on the White King and Lucky Lass mine. This -
withdrawal will expire on August 9, 2013 (20 years) unless the withdrawal is extended (withdrawals
can be extended for 20 years at one time) . The USFS will request that the BLM continue to -
maintain a withdrawal of the area of the stockpiles from mineral entry.

Inspection and Maintenance

Two inspections would be performed each year to confirm that land usé restrictions have been
effectively implemented on private parcels and Nationa! Forest System lands: During the site
inspections an evaluation of whether the land use restrictions have been violated (e.g., material
moved from the stockpiles, construction of housing etc.) on the private parcels and National Forest
System lands within and adjacent to the Mines site would be performed. In addition, the private
property owners would be contacted once per year to discuss the land use restrictions and potential
future uses or property transactions that could affect the land with the stockpiled material.
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Site maintenance would be conducted during two site inspections per year (spring and fali) The
maintenance would address damages to the perimeter fence, gates, Iocks waming signs, and the
monitoring wells caused by inclement weather or vandalism.

Monitoring

Monitoring of various environmental media would be conducted to determine if constituents of
concemn are migrating and to ensure that there would be no unacceptable long-term risk. Post-
remedial monitoring would be used to refine background levels, establish trends, and determine the
need for additional action, if necessary. Sediment and surface water samples would be collected
from Augur Creek. These samples would be collected upgradient of the protore stockpile, between
the protore and overburden stockpiles, and downgradient of the overburden stockpile. The samples
would be collected and analy7ed annually and analyzed, at a minimum, for arsenic and total
uranium. '

Ground water samples also would be collected from alluvium and shallow bedrock welis upgradient
and downgradient of the protore and overburden stockpiles. These depths are based on
concentrations of radionuclides and inorganic constituents detected in the existing alluvium and
shallow bedrock wells. Monitoring locations, sample frequency and indicator parameters will be
defined in a site monitoring plan. Monitoring of ground water would ensure that the beneficial uses
of ground water (aquatic life and livestock) are maintained and/or to establish trends.

9.2.1.3 Alternative SP-3a: In-Place Containment

Estimated Capital Cost: $4,316,000

- Estimated Annual Q&M Cost: $68,000

Estimated Present Worth Cost: $5,160,000 (7% discount rate for 30 years)
Estimated Construction Time frame: 5.5 months

The objective of this altemative is to regrade the two White King stockpiles and place a separate 12-
inch soil cover over each stockpile. The access restrictions and monitoring components would be
the same as those described in Altemative SP-2. Additional institutional control and inspection and
maintenance requirements are added under this altemative to ensure the integrity of the two
stockpile covers and prevent further erosion. This altemative would be performed in conJuncnon with

a White King pond altemative that does not involve filling the pit with the stockpiled matenal (i.e.,
WKPW-1, WKPW-2, or WKPW-3).

Stockpile Regrading

The White King stockpiles would be regraded to provide slope stability, promote drainage, control
erosion, minimize the area that requires final cover, and move the stockpile materials away from
Augur Creek. For the protore stockpile, approximately 93,000 cubic yards of material would be
regraded. This includes 68,000 cubic yards of stockpile material and 25,000 cubic yards of off-pile
and haul road material that would be excavated and placed on the protore stockpile. As part of the
regrading the sideslopes of the protore stockpile located adjacent to Augur Creek would be moved
20 feet away from the creek to reduce erosion during storm events. This would require the
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movement of approximately 8,000 cubic yards of material, which is included in the 68,000 éublc
yards of material noted above. The final slopes of the protore stockpile would be approximately 8
percent on the top and 4:1 on the sideslopes.

At the overburden stockpile, approximately 157,000 cubic yards of material would be regraded. This
includes 132,000 cubic yards of stockpile material and 25,000 cubic yards of off-pile and haul road
material that would be excavated and placed on the overburden stockpile. As with the protore
stockpile, the sideslopes of the overburden stockpile located adjacent to Augur Creek would be
moved 20 feet away from the creek to reduce erosion during storm events. This would require the
movement of approxrmately 19,000 cubic yards of material which is included in the 132,000 cubic
yards of material noted above. The final slopes of the overburden stockpile would be approxmately
2 percent on the top and 13 percent on the sideslopes.

Augur Creek Erosion Control

In addition to the 20-foot setback from Augur Creek, the sideslopes of the stockpiles would be
protected from the erosional forces of Augur Creek. The maximum bank velocities along the protore
and overburden stockpiles based on a 500-year flood are 3.01 and 1.88 feet per second (ft/sec),
respectively. Because the slopes of the stockpiles that border Augur Creek would be potentially
exposed to the erosional forces of Augur Creek, a 1-foot layer of 3 to 4-inch rip-rap to control
erosion of stockpiles into. Augur Creek would be constructed. This size rip-rap would typically be -
appropriate to control erosion up to 5.5 ft/sec.

Cover

The final area to be covered is estimated to be 18 acres at each stockpile. During the regrading
operation, materials of sand/gravel composition would be covered with regraded clay-like material
from the stockpiles. A “Clay-like material” is a term used to describe stockpile materials that consist

~ of mixtures of clay and larger sized particles that exhibit significant plasticity in the field and low
permeability in laboratory tests. This clay-like material would be placed in an estimated 9-inch layer
(24,000 cubic yards) on the protore stockpile and an estimated 15-inch layer (37,000 cubic yards)

on the overburden stockpile. The estimated thickness of clay- like material is dependent on the
volume of clay-like material that is regraded at each stockpile. Based on volume estimates, 24,000
cubic yards and 37,000 cubic yards of clay-like material would be excavated and placed on the
protore and overburden stockpiles, respectively, along with the sand/gravel like material. The
compacted clay layer would further reduce the amount of precipitation that could infiltrate the
stockpiles. After regrading and compacting, each stockpile would be covered with 9 inches of cover
soil (24,000 cubic yards per stockpile) overlain by 3 inches of top soil (8,000 cubic yards per
stockpile) and vegetation (18 acres per stockpile). The vegetation would likely consist of local climax
vegetation (i.e., cool season grasses that are dommant in the summer and do not require long-term
irigation or other shallow rooted plants). The appropriate vegetation would be determined during the
design phase. Cover soil could be borrowed from numerous sources inciuding the Lucky Lass mine
(1.5 miles from White King rmine), National Forest System lands between the White King mine and
Lucky Lass mine (1 mile from White King mine), as well as private sources located 3, 6, and 15
miles from the Mines site. :
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Access Restrictions

Access would be restricted by constructing a fence or barrier surrounding the stockpiles to prevent
exposure to and disruption or use of the stockpile as described under Altemative SP-2.

institutional Controls

Institutional controls would include thé mechanisms described for Altematives SP-2. In addition this

altemative would also add restrictions to ensure the integrity of the two covers. No uses would be

-allowed which could penetrate the surface covers or impact their functional integrity. Placement of

a deed notice can be made by EPA.
Inspection and Maintenance

Inspection and maintenance would include the land use assessment and maintenance activities
described under Altemative SP-2. In addition, Altemative SP-3a would include inspection and
maintenance requirements for the 12-inch soil covers and vegetation as well as the stormwater
management system. As indicated under Altemnative SP-2, two site inspections would be conducted
each year. The first inspection in the spring would include assessment of the cover system and
stormwater management system.

The cover system would be inspected for areas of significant erosion. Erosion would primarily
occur in the form of gullies along the steeper sideslopes. Significant erosion could be defined as
one deep gully, or loss of vegetation and multiple shallow gullies. Design guidelines will be
developed to prevent run-on to the stockpiles via perimeter diversion swales and

reducing/preventing gully propagation on the cover surface through the use of berms/swales Iocated
on the top slopes and sideslopes. These berms and swales will be sized to accommodate a 500-
year 24-hour storm event. The eroded areas will be backfilled with cover soil and topsoil, and
reseeded/mulched. The cover system will also be inspected for signs of settlement and subsidence.
Areas showing signs of potential ponding or continued settlement would be backfilled and repaired
as descnbed for erosion gullies.

With respect to the stormwater management system, the drainage channels would be‘inspected for
excessive erosion damage or lack of suitable vegetation. Erosion gullies would be backfilled,
seeded, and mulched. Additional straw bale barriers may be required to protect the repaired area
until vegetation is reestablished. Regrading and backfilling may be required to correct the slope or
erosion along the channel lengths. Areas that continually erode would be evaluated to determine
the need for permanent riprap structures in these areas. Erosion control devices such as silt fences,
hay bales, and/or jute or straw mats would be inspected during the first year following construction
completion.  Silt fence posts that are no longer secure or vertical would be reinstalled. Damaged
fabric would be repaired or replaced with new fabric. Hay bales that are no longer intact or secured
to the subgrade would be replaced. | thére is evidence that runoff is passing around the hay bales,
then the hay bales would be replaced or repositioned, or additional hay bales would be added.
Damaged jute or straw mats that are no longer secure would be reinstalled, if necessary, in the
event vegetation has not been established.
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‘Monitoring

Monitoring of various environmental media would be conducted as described under Altemative SP-
2. - '

9.2.1.4 Alternative SP-3b:Containment and Consolidation at Protore Stockpile Location

As a result of input from the State agencies, and additional technical evaluation by EPA, Altemative
SP-3b has been modified in two ways from its description in the FS. First, under this altemative the
protore stockpile will be recontoured to insure that it is out of the Augur Creek Floodplam and in
compliance with the floodplain and erosion standards of OAR 340-050-0060 and ORS 469.375.
This will require excavation of approximately 138,000 cubic-yards of the protore stockpile.
(Altemative SP-3b in the FS included removal of 33,000 cubic yards of the Protore stockpile in order
io set it back 20 feet from Augur Creek. This madification adds 105,000 cubic yards of material to -
the volume of material to be moved as estimated in the FS). The second change is the addition of
12 inches of soil to the consolidated stockpile (also referred to as the mine waste repository),
resulting in a total soil cover thickness of 24 inches. This is a variation of cover “option B”
presented in the FS which had a 12-inch soil and 6-inch rock cover. For the remainder of this ROD
references to altemative SP-3b will include these two changes.

Estimated Capital Cost: $6,249,000

Estimated Annual O&M Cost: $54 000

Estimated Present Worth Cost: $6,919, 000 ( 7 % discount rate for 30 years)
Estimated Construction Timeframe: two 5.5-month construction seasons

The objective of this altemative is to excavate and place the overburden stockpile at the White ng
mine onto the protore stockpile at White King. '

Stockpile Regrading

The Protore Stockpile will be reconfigured in order to remove stockpile material from the Augur
Creek floodplain. It is estimated that approximately 138,000 cubic yards of material will need to be
moved. Figure 11-1 shows a conceptual design of the reconfigured protore stockpile, with the
overburden stockpile on top, in relation to the Augur Creek floodplain and other major features at
the Mines site. :

The overburden stockpile (430,000 cubic yards) and off-pile, incmding'portions of Aﬁgur Creek
(35,000 cubic yards) and haul road material (15,000 cubic yards) will be excavated and relocated on
top of the reconfigured protore stockpile This material will be subsequently covered with regraded

|||1r\ mataral? S o d tn Aamariina otamlomila rmantanalo H —eiod
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mixturﬁs of clay and larger sized particles that exhibit significant plasticity in the field and low
permeability in laboratory tests. The clay-like overourden would be compacted to impede burrowing
animals. Field observations of the stockpiles indicate no presence of burrowing animals and
suggest the overburden material is not physically suited for constructing burrows. Excavation of the
480,000 cubic yards of overburden stockpile and off-pile and haul road material will occur during the

first construction season. Cover-construction and planting of native grasses will occur during the
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second construction season. In addition, the second construction season will allow time for any
additional regrading that might not have been completed during the first construction season.

-Cover

A two-foot soil cover will be placed. over the Mine waste repository. The total area that will require
cover material is approximately 25 acres. The remedial design for the consolidated stockpiles shall
include the following features: a low permeability lower layer utilizing the maximum thickness of
regraded clay-like material over the top of the stockpile, use of natural features or drainage swales
and french drains to divert surface water away from the consolidated stockpile, and to the extent
practicable the final stockpile configuration shall fit into the natural topography. Figure 11-2 shows a
more detailed view of the proposed design features of the consolidated stockpiles. Figure 11-3
depicts a cross section of the consolidated stockpile and Figure 11-4 illustrates several potential
design features of the consolidated stockpile. The final slopes of the stockpile will be approximately
4 percent on the top and 5:1 on the sides. The vegetation will consist of local climax vegetation (i.e.,
cool season grasses that are dormant in the summer and do.not require long-term irrigation). The
appropriate vegétation will be determined during the design phase. General cover soil can be
borrowed from numerous sources including the Lucky Lass mine (1.5 miles from White King mine),
National Forest System lands between the White King mine and Lucky Lass mine (1 mile from
White King mine), as well as private sources located 3, 6, and 15 miles from the Mines site. The
soil cover shall also include a -storm water collection system to reduce the potential for erosion from
or pooling of surface water. Final details on the soil cover and stockpile configurations will be
developed during the design.

Reclamation

After excavation of the overburden stockpile, portions of the protore stockpile and off-pile and haul
road areas, the disturbed areas will be reclaimed/revegetated with 3 inches of soil. The vegetation
will consist of local climax vegetation (i.e., cool season grasses that are dormant in the summer and
do not require long-term irrigation). The total area requiring reclamation/ revegetation is estimated to
be 36 acres. Based on field observations during the RIi, meadow areas situated on and
downgradient of the stockpiles displayed characteristics (i.e., hydrophylic vegetation, hydric soils,
and hydrology) satisfying the criteria for identification of a wetland area as outlined in the 1987

‘Comps of Engineers- Wetland Delineation Manual (ACE, 1987). If there are any potential impacts on -

the wetlands due to the implementation of the final remedy, the remedial design will need to
address these impacts. '

Access Restrictions

Access would be restricted by constructing a fence or barrier surrounding the stockpile as described
under SP-2 with the exception that the linear footage of fence would be less than fencing two
stockpiles.

Institutional Controls

Land use restrictions will be put in place to prevent removal or residential use of stockpile material,
installation of ground water wells, and to protect the integrity of the stockpile cover as described for

-Altematives SP-2 and SP-3a.
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Inspection and Maintenance

The White King waste repository cover will be inspected at a minimum of two times per year. The

first site inspection will be conducted as soon as the Mines site is accessible in the spring (i.e., mid-

May) and the second inspection will be conducted in late summer/early fall. The inspections will

focus on the soil cover, sideslopes, perimeter fence, gates, locks, waming signs, and monitoring

wells that could have been damaged by inclement weather or vandalism. Repairs will be conducted

as necessary o correct the effects of seftling, subsidence, erosion, vandalism, or other events to

insure the integrity and effectiveness of the stockpile remedy. Visual indicators such as stressed o |
vegetation, pooling of surface water indicating subsidence, also will be used to monitor effectiveness 1
and integrity of the soil cover. The specific details for the stockpile monitoring and maintenance plan

will be developed in deS|gn (Additional details on maintenance of the stockpile is discussed later in

this Section). ' :

Confirmation that land use restrictions are effectively implemented will be assessed during site
inspections. During the Mines site inspections, the private property and National Forest System
lands within and adjacent to the Mines site will be assessed as to whether the land use restrictions
have been violated (e.g., material removed from the stockpiles, construction of housing etc.).

Maintenance of the consolidated stockpile will include inspection and repair of the fences/physical .
barrier, gates, locks, waming signs, monitoring wells.

Monitoring

Monitoring of vaﬁous environmental media would be conducted as described under Altemative SP-
2. : _

9.2.1.5 Alternative SP-4a: Consoladataon & Contamment of the White King Stockglles within
the White King Mine Pit.

Estimated Capital Cost: $ 10,828,000

Estimated Annual O&M Cost: $55,000 |
' Estimated Present Worth Cost: $11,510,000 (7% discount rate for 30 years)
Estimated Construction Timeframe: two 5.5-month construction éeasons

The objective of this altemative is to excavate the White King stockpiles, dewater the White King
pond, place the stockpile material within the empty pond, and provide a cover. Implementation of
this altemative would include maintenance and monitoring to ensure the integrity of the cover.
Institutional controls, access restrictions, monitoring components, and inspection and maintenance
are the same as described in Aliematives SP-2 and SP-3a. This altemative would be implemented
in coordination with a selected alternative for the White King pond that required dewatering of the
pit. ‘
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White King Mine Pit Dewatering

The dewatering process would be determined by the altemative for the White King pond.
Depending on the altemative selected for the White King pond, water may or may not be further
treated prior to dewatering and may be discharged either to surface waters or applied to the land _

Consolidation and Containment of the White King Stockpiles Within the White King Mine Pit

The excavation, transport, and placement of soil materials contained in the overburden and protore
stockpiles would likely occur over the period of two construction seasons, which are assumed to last
from 15 May through 31 October. During the first season, the White King Mine pit would be
dewatered and backfilled with soil from both the protore and overburden stockpile to an elevation a
few feet above the current pond's normal water elevation, and graded to prevent ponding and
promoté surface water drainage. This also would include limited excavation to remove off-pile areas
(35,000 cubic yards. Erosion control measures (silt fence and/or hay bales) would be established
around the overburden and protore stockpiles and the material within the White King Pond to reduce
the transport of material off-site during storm events. During the second season, the remaining soil
(based on visual observations of meadow) from both the protore and overburden stockpiles would
be excavated and transported to the mine pit. The haul road (15,000 cubic yards) would also be
excavated. The material would be placed in a manner that joins the high wall to the west of the
mine pit with the north, south, and east portions of the Mines site and regrades the area to the
approximate surrounding topography.

It is estimated that approximately 930,000 cubic yards of stockpile material and 50,000 cubic yards

of off-pile and haul road material would be placed within and above the White King Mine pit. it takes
approximately 391,000 cubic yards of material to fill the pit to the current pond water elevation.
Clay-like material would be placed first into the White King Mine pit to form a 20-foot layer of low
permeability material. This would require approximately 240,000 cubic yards of the clay-like material.
The sand/gravel stockpile material (151,000 cubic yards) would be placed in the remainder of the
volume below the water table. A 15- to 20-foot low permeability layer would be constructed along the
highwall with the clay- like material. The remainder of the sand/gravel material (223,000 cubic yards)
would be placed above the current pond water elevation and encapsulated with the clay-like
stockpile material along the highwall and by the 5-foot clay cover. The total volume of clay-like
material above the water table is approximately 317,000 cubic yards. During the alter design phase,
the most efficient method for material handling (i.e., scrapers, dump trucks, and/or conveyor belts)
would be detemined. The soil would be placed in loose lifts of 12 inches and compacted.

Backfill placement would occur in a manner that allows the displacement of water toward the mine
shaft. Pumping operations from the mine shaft area would continue as the shaft was surrounded
with soil. At this point, soil would be pushed directly into the mine shaft. Pumping operations would
continue as soil in the mine shaft displaced water. If determined necessary in the field (i.e., high
ground water fiow or AMW), the mine shaft would be filled with soil material. With the mine shaft
filled, the pumping platform would be removed from the shaft area and placed into a sump area,
which is below the mine shaft. The mine shaft would then be grouted with a cement-based grout
mixiure. Grout holes would be drilled into the soil placed in the mine shaft area at approximate 5-foot
intervals. The grout hole would be filled with grout through an injection pipe placed at the base of the -
mine. The grout mixture would seal mine voids and further stabilize soil within the mine shaft. Soil
placement activities in the mine pit would continue as mine grouting progressed. Soil would be
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placed, graded, and compacted in a manner that provides drainage to the sump area. Soil
backfilling and placement would continue-until the mine pit was backfilled to an elevation a few feet
above the existing pond water elevation.

During the second construction season excavation would begin at the protore stockpile. The soil
excavation, transpont, and placement processes; the engineering controls; would be similar to those
used during the first construction season. The remaining soil from the stockpiles would be placed to
join the high wall to the west of the mine pit with the adjacent topography. it is estimated that the
remaining 480,000 cubic yards of material in the stockpiles would be relocated in approximately four
consecutive months.

Temporary and Final Reclamation

The areas requiring temporary and final reclamation include the overburden stockpile, the protore
stockpile, the White King pit, and the off-pile areas. Following the excavation of material from the
stockpiles during the first construction season, the stockpile areas would be graded to provide for
positive drainage. The stockpiles, the mine pit area, and the off-pile areas would be regraded and
surrounded with a silt fence and/or hay bales until the second construction season. Once the soil -
from the both of the stockpiles has been placed into the mine pit area, both the overburden and
protore stockpile areas and the mine pit area would be graded to promote positive drainage; these
areas would then be revegetated. Additionally, silt fencing would be installed or existing fencing
would be repaired to control the erosion and the migration of sediment until the seed established a
suitable cover over these areas. Augur Creek would be relocated to its original meandering pattem.
The final configuration of the creek would be determined during the design phase. As discussed for
Altemative SP-3a, if there are any impacts on the wetlands due to the lmplementatlon of the final
remedy, the remedial design would address these impacts.

Cover

The cover for this altemative would consist of 9-inch cover soil layer (28,000 cubic yards) overlain by
3 inches of topsoil (9,500 cubic yards) and vegetation (23 acres). Five feet of clay-like material
would undenay the 12-inch cover. The cover soil and topsoil would be obtained from similar sources
as identified for Altemative SP-3a. Inspection and Malntenance of the- cover system would be similar
to Altemative SP- 3a..

2.2.1.6 Altematuve SP-4d: Conso!sda’tnon & Conta:nment of the White Kmol Stockputes within
the White King Mine Pit using a Permeable Treatment Wall.

Estimated Capital Cost: $11,314,000

Estimated Annual O&M Cost: $55,000
Estimated Present Worih Cost: $11,996.000 (7% discount rate for 30 years)
Estimated Construction Timeframe: two 5.5-month construction seasons

The objectives of this altemnative are the same as Altemative SP-4a, except that a permeable
limestone wall would also be used in the pit in the direction of ground water flow in order to provide
further protection from generation of acid mine drainage. The purpose of the treatment wall is to
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neutralize any acid rock drainage that potentially could be generated from either the stockpile
material or the pit walls and impact ground water. The amount of limestone needed to neutralize the
potential acidity is estimated to be 4,500 tons. The limestone layer would be placed such that the
stockpile material can be placed on the limestone layer. Other neutralizing agents like quickiime or
hydrated lime may also be considered instead of limestone in the construction of a permeable
treatment wall.

0.2.1.7 Alternative SP-5: Excavation of Stockpiles and Disposal in a new "Off-Mine"
Disposal Cell.

Estimated Capital Cost: $26,116,000

Estirated Annual O&M Cost: $61,300 ,
Estimated Present Worth Cost: $26,840,000 (7% discount rate for 30 years)
Estimated Construction Tirmeframe: three 5.5-month construction seasons

The objective of this altemative is to dewater the White King pond, construct an engineered
disposal cell located away from the mined area, place the excavated material from construction of
the cell into the White King Mine pit, excavate and place the stockpiles into the disposal cell, and
restore the stockpile areas with topsoil. The below-surface disposal cell would be constructed in a
location above any influences of ground water. A compacted clay layer would be placed on the
bottom of the cell and the cover would be a 12- inch soil as described in SP-3a. The tentative
location of the new cell would be northwest of the Mines site on National Forest System Lands.

Institutional controls, access restrictions, monitoring components, and inspection and maintenance
are the same as described in Alternative SP-3b.

“Off-Mine” Location

The area for construction of the disposat cell that met the screening guidelines in the FS was
Altemate site A, located northwest of the White King Mine on National Forest System lands. This
site sits on a basalt flow. According to the DEIS, the thickness of the basalt flow extends beyond
160 feet in depth. The site ranges from about 100 to 160 feet in elevation above Augur Creek. It
was proposed that the disposal cell be placed into the hillside on the south-facing slope. Excavation
into the hillside would allow for disposal of about 90 percent of the material below natural grade. For
the purposes of evaluating the feasibility of an "off-mine" disposal altemative, Altemnate site A was
considered representatlve for an Aoff-mine@ locatlon :

White King Mine Pit Dewatermg

The dewatering process would be determined by the alternative for the White King pond.
Depending on the altemative selected for the White King pond, water may-or may not be further

- treated prior to dswatering and may be discharged eithar to surface waters or applied to the Iand

These alternatives are discussed in Section 9.3.2.
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Consolidation/Containment of the Stockpiles Within the Celi and Backfill White King Mine
Pit with Basalt Material

During the first season, the White King Mine pit would be dewatered and backfilled with excavated
disposal cell material to an elevation approximately 5 feet above the current pond's normal water
elevation, and graded to prevent ponding and promote surface water drainage. Construction and
placement of stockpile material within the disposal cell would occur over three construction seasons.
This would also include limited excavation to move off-pile areas at the Mine to the disposal cell.
Clearing and grubbing of Alate seral@ timber (18 acres) on land subject to Forest Service
management requirements would also be needed at the cell location. Erosion control measures
would be established around the overburden and protore stockpiles and the material within the
White King Pond to reduce the erosion of material off-site during storm events. The selection of
stockpile materials to be placed in the cell could vary based on the physical, chemical and
radiological properties. During the second and third season, the remaining soil from both the protore
and overburden stockpiles would be excavated and transported to the cell.

It is estimated that approximately 930,000 cubic yards of stockpile material and 50,000 cubic yards
of off-pile and haul road material would be placed within the cell. Approximately 18 acres of area
would require clearing and grubbing to prepare the area for disposal cell construction. Late Seral
trees and shrubs would be removed and disposed off-site. The cell would consist of regraded
compacted clay-like materat at the bottom. The cell would be constructed with clay-like stockpile
materal encapsulating the sand/gravel stockpile material with the higher arsenic and radium-226
containing material at the base of the cell. The cover would consist of a 9-inch cover soil layer
(18,500 cubic yards) overlain by 3 inches of topsoil (6,000 cubic yards) and vegetation (15 acres).

Temporary and Final Reclamation

The areas requiring temporary and final restoration include the overburden stockpile, the protore
stockpile, the White King Mine Pit, the off-pile areas, and the cell area. Following the excavation of
material from the stockpiles during the first and second construction season, the stockpile areas, the
mine pit and the cell would be graded to provide for positive drainage and surrounded with a silt
fence and/or hay bales. Once the soil from both the stockpiles has been placed into the cell and the
mine pit backfilled with the basalt matenal during the third construction season, both the overburden
and protore stockpile areas and the mine pit would be graded to promote positive drainage; these
areas would then be revegetated. Additionally, silt fencing would be installed or existing fencing
would be repaired to control the erosion and the migration of sediment until the seed establishes a
suitable cover over these areas. Augur Creek would be relocated to a meandering pattem similar to
the original meandering pattem. The final configuration. of the creek would be determined during the
design phase. As discussed for Aliemative SP-3a, if there are any impacts on the wetlands due to
the implementation of the final remedy, the remedial design would address these impacts.

8.2.1.8 Consolidation/Containment of the Stockpiles Within the Cell and Backiill White King
Ming Pit with Basalt Material

During the first season, the White King Mine pit would be dewatered and backfilled with excavated
disposal cell material to an elevation approximately 5 ieet above the cumrent pond's normal water
elevation, and graded to prevent ponding and promote surface water drainage. Construction and
placement of stockpile material within the disposal cell would occur over three construction seasons.
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This would also include limited excavation to move off-pile areas at the ‘Mine to the disposal cell.
Clearing and grubbing of “late seral” timber (18 acres) on land subject to Forest Service
management requirements would also be needed at the cell location. Erosion control measures
would be established around the overburden and protore stockpiles and the material within the
White King Pond to reduce the erosion of material off-site during storm events. During the second
and third season, the remaining soil from both the protore and overburden stockpites would be
excavated and transported to the cell.

It is estimated that approximately 930,000 cubic yards of stockpile material and 50,000 cubic yards
of off-pile and haul road material would be placed within the cell. Approximately 18 acres of area
would require clearing and grubbing to prepare the area for disposal cell construction. Late seral
trees and shrubs would be removed and disposed off-site. The cell would consist of regraded
compacted clay-like material at the bottom. The cell would be constructed with clay-like stockpile
material encapsulating the sand/gravel stockpile material. The cover would consist of a 9-inch cover
soil layer (18,500 cubic yards) overlain by 3 inches of-topsail (6,000 cubic yards) and vegetation (15

©acres).

Temporary and Final Reclamation

The areas requiring temporary and final restoration include the overburden stockpile, the

protore stockpile, the White King Mine Pit, the off-pile areas, and the cell area. Following the
excavation of material from the stockpiles during the first and second construction season, the

" stockpile areas, the mine pit and the cell would be graded to provide for positive drainage and

surrounded with a silt fence and/or hay bales. Once the soil from both the stockpiles has been
placed into the cell and the mine pit backfilled with the basalt material during the third
construction season, both the overburden and protore stockpile areas and the mine pit would
be graded to promote positive drainage; these areas would then be revegetated. Additionally,
silt fencing would be instalied or existing fencing would be repaired to control the erosion and

_ the migration of sediment until the seed establishes a suitable cover over these areas. Augur

Creek would be relocated to a meandering pattern similar to the original meandering patiern.

" The final configuration of the creek would be determined during the design phase. As discussed

for Alternative SP-3a, if there are any impacts on the wetlands due to the implementation of the
final remedy, the remedial desugn would address these impacts.

9.2.2 Whute King Pond Water Alternatives

The alternatives considered for the water-filled excavation pit located in the White King Mine
area include leaving the pond water in place, or pumping and discharging the pond water. The
alternatives considered in-situ treatment, ex-situ treatment, or no treatment of the water {o raise
the pH level. Selection of an alternative for the pond water is interrelated to the selected
alternative for addressing the White King siockpiles.

Summary of White King Pond Neutralization

During the period of preparation and review of the FS report, KMC proposed and EPA agreed
to test neutralization of the White King pond. Prior to the neutralization effort, the pH level in
the pond ranged from 3 to 4.5. Natural surface water typically has a pH level around 7 which is
considered neutral. The neutralization effort consisted of adding lime to the White King pond
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during two events in 1998. The primary application was conducted on August 18, 1998, when
approximately 9,000 Ibs. (dry weight) of hydrated lime was applied in a slurry. A second
application of lime occurred on September 13, 1998, and consisted of 200 ibs of hydrated lime
apportioned in four paper sacks. Each sack was allowed to sink into the deepest location of the
pond in order to target the more acidic pond water observed below the 40-foot depth.
Monitoring of the pond occurred on a weekly or bi-weekly basis until November 19, 1998 (See
Table 9-1). The results-indicated that the vast majority of the pond water had a pH range from

© 6-7. An exception was found at the deepest portion of the pond where the pH level remained

around 4. Analytical results for the neutralized pond water also showed substantially decreased
levels (i.e., were precipitated by the lime application) of aluminum, beryllium, iron, zinc, and
arsenic meeting all Oregon water quality criteria except for pH.

Monitoring of the pond in the spring and summer of 1999 showed that the pH level was
beginning to decrease in the deepest portions of the pond. In October 1999 additional
limestone rock was added to the deepest part of the pond to address ongoing acid generation
and provide a more uniform and consistent buffering capacity. No further pond monitoring has
been conducted since October 1999.

Table 9-1 compares the White King pond water quality, after the 1998 Pond Water
Neutralization.Study, with the PRGs (based on 1 x 10 protection level for a recreational user)
and Summer and Goose Lake Basin Ambient Water Quality Standards. As shown in Table 9-

- 1, with the exception of pH all PRGs and measured water quality criteria were met followmg the

1998 pond neutralization.

Results of the test neutralization indicate the pond can be neutralized. However, mamtammg
neutrallty may require ongoing addition of neutralizing agents.

9.2.2.1 ﬂtemative WKPW-1. No Action

Estimated Capital Cost: $0

Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $0
Estimated Construct/on Time frame: None

This altematlve is used for comparison to other alternatives and does not include any type of
action. No additional cost would be associated with this alternative. This alternative addresses
the pond after the neutralization tests conducted in October 1999. -

9.2.2.2 Alternative WKPW-2. Storm Water Management and Pond Monitoring

Estimated Capital Cost: $237,000

. Estimated Annual O&M Cost: 824,000

Estimated Present Worth Cost: $535,000 (7% discount rate for 30 years)

Estimated Construction Time frame: none
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This alternative consists of stormwater management and monitoring. Under this aliernative no
additional actions would be taken to maintain a neutral pH level in the pond.

_Stormwater Mana_gement '

Under this alternatives a diversion ditch would be constructed around the top of the highwall to
collect and direct stormwater and minimize further erosion of the highwall.

Monitoring

Monitoring of ground water and pond water would be conducted twice per year to determine if
constituents of concern are migrating and to ensure that there is no unacceptable risk from
constituent migration through transport pathways. Post-remedial monitoring would be used to
refine background levels, establish baseline trends, and determine the’ nmf* for additional
action, if necessary.

Ground water samples would be coilected from alluvium and shallow bedrock wells upgradient
and downgradient of the White King pond and analyzed, at a minimum, for total uranium,
arsenic, and sulfate which act as indicator parameters. Monitoring of ground water wouid
establish trends to ensure that the beneficial uses of ground water, are maintained.

White King pond water samples also would be collected and analyzed twice per year, ata
minimum, for arsenic, aluminum, and pH.

8.2.2.3 Alternative WKPW-3: Management of Pond Water Using In-Situ Neutralization

Estimated Capital Cost: $237,000
Estimated Annual O&M Cost: $61,000

- Estimated Present Worth Cost: $994,000 (7% discount rate for 30 yéars)

‘Estimated Construction Time frame: ongoing

Alternative WKPW-3, as described in the FS, was modified to address State and community
input. These modifications include: the addition of controls to limit access and use of the pond
while the neutralization is being evaluated; and, an expanded monitoring program to evaluate
the effectiveness of neutralization and risks associated with arsenic in pond water and
sediments. The foliowing description of Alternative WKPW-3 incorporates these changes.

Stormwater Management

As in Alternative WKPW-2 a diversion ditch would be constructed around the top of the hlg"\wall

to collect and direct stormwater and minimize lun"ie: erosion of the highwali.
in Situ Neu&a'alization

The pond water would be maintained at a neutral pH through periodic addition of pulverized
limestone, limestone rock, hydrated lime or other neutralizing agents like soda ash. The
limestone application rate and frequency is a function of factors such as existing water quality,
source of acidification, volume of water, residence time of pond water, limestone application
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method, and limestone type, purity and particle size. The frequency and rate of hmmg would be
determined during the design.

Post-Neutralization Pond Management

in addition to the liming, fertilizer may be added to the pond to stimulate primary biological

_ activity. The biomass that would be produced from the biclogical activity would settle to the

bottom of the pond and begin to develop a cover over the existing sediments. Any additional
application volume and frequency of the fertilizer would be determined during the design and
remedial action phase and will depend on the monitoring resulis.

‘Access Restrictions

Physical restrictions, such as fencing, would be required to control access to the pond while
neutralization efforts and sediment risks are being evaluated. In order to prevent access by
humans, livestock or medium-to-large animals, a barbed-wire fence or chain-link fence could be
constructed around the pond. These restrictions may be eliminated in the future depending on
the success of neutralization and the results of the sediment toxicity evaluation.

Institutional Controls

Land use restrictions would be put in place to prevent any use of the pond, such as for
residential, recreational, or agriculture purposes and to prevent installation of ground water
wells around the pond. Because the White King pond is located on both National Forest System
Lands and private property, different mechanisms for land use restrictions would be required:

For private property land use restrictions would include proprietary controls such as-an
equitable servitude and easement (consistent with ODEQ’s “Final Guidance for Use of
Institutional Controls” (ODEQ, 1998). This is a legal instrument placed in the chain of title that
provides access rights to a property for inspection and maintenance and monitoring to prevent
use of the pond and installation of drinking water wells. This type of control shall be set forth in
an EPA and ODEQ-approved form running with the land and enforceable by EPA and DEQ
against present and future owners of the property. As an informational device the Mines site
would be maintained on DEQ’s Environmental Cleanup Site Information Database as long as
the institutional controls remain in effect. One additional informational device is a deed notice
to inform property owners of the existence of contamination in the White King pond. P\acement
of a deed notice can be made by EPA.

For National Forest Systems Land, an amendment to the Forest Plan (attached to this ROD)
was made by the Forest Service to prohibit various uses of the Mines site including the White
King pond. The uses restricted for the pond include residential, recreational use, and
agricultural use. (See Section 12.2.1 for a complete discussion of these prohibitions). The
area of the Mines site was also withdrawn from mining by the Bureau of Land Management

“(BLM) on August 9, 1993 to protect the rehabilitation work to be done on the White King and

Lucky Lass mine. This withdrawal will-expire on August 9, 2013 (20 years) unless the
withdrawal is exiended. The USFS would request that the BLM continue to maintain a
withdrawal of the area of the stockpiles from mineral entry.
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inspection and Maintenance

Site inspections would be conducted twice per year. The inspection and maintenance activities
would include inspection and repair of fences, gates, locks, warning signs, and monitoring wells

~ caused by inclement weather or vandalism.

Monitering

The monitoring of ground water and pond water-are similar to that described for Alternative
WKPW-2. Additional monitoring is added under this alternative to address the pond sediments
and effectiveness of neutralization. :

The monitoring/sampling of the pond (water and sediments) and ground water (including any
surface discharge) will occur at a minimum of two times per year. A monitoring pian inciuding a
quality assurance program plan and a sampling plan would be submitted for EPA approval
during the remedial design. The overall purpose of the monitoring is to determine the
effectiveness of pond neutralization, to refine background levels, establish trends and further
evaluate the risk associated with pond water and sediments. Specific objectives include:
Improve the conceptual site model for the pond; describe the geochemical processes affecting
pond chemistry and aquatic life; identify the sources, nature and extent of COCs in sediments;
and, evaluate toxicity, bioavailability, and species exposure to pond sediments.

The results of each seasons sampling and monitoring data would by reviewed annually by the
EPA. The information will be evaluated to determine if the pond neutralization is effective and
what risks are associated with pond sediments. Based on limited sampling data risks have
already been associated with pond sediments. Further evaluation of risks should utilize site-
specific factors such as chemical bioavailability and toxicity using specific organisms of concem
that typically inhabit similar environments.. At a minimum the following factors shall be
considered during this evaluation:

° As specified in OAR 340-122-0115 acceptable risk level for populations of
ecological receptors” means a 10 percent chance, or less, that no more than 20
percent of the total local population will be exposed to an exposure point value
greater than the ecological benchmark value for each contaminant of concern
and no other observed significant adverse health effects on the health or viability
of the local population.

° “Ecological benchmark value” means the no-observed-adverse-effect level
(NOAEL) for individual ecological recepiors considering effects on reproductive
success or the medial lethal dose or concentration (LD50 or LC50) for
populations of ecological receptors.

9.2.2.4 Alternaawe WKPW-4: Land Application of Pond Water without additicnal In-situ

Treatment

Estimated Capital Cost: $1,624,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost $1,624,000 (7% discount rate for 30 years)
0.17
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Estimated Construction Time frame: 60 days

The objective of this alternative is to bump the White King pond and dispose of the water on the
land within the immediate vicinity of the Mines site. The area needed for land application is
estimated to be approximately 300 acres. This altérnative would be implemented in

-coordination with a selected alternative for the White King stockpiles addressing

‘consolidation/containment of stockpiles within the mine pit. No additional treatment of water
would occur prior to land application. '

White King Mine Pit Dewatering

The dewatering process for the mine pit would be accomplished using pumps mounted ona
floating platform. To empty the pond in a2 one-month period, a pump or a combination of pumps
capable of removing approximately 3,400 gpm would be required. Using a 30 percent saiety
factor, it is estimated that the pond would be dewatered at a pumping rate of 4,500 gpm for 30
days. Based on existing meteorological data, approximately 0.7 inch of rainfall could be
expected during the dewatering process. The additional volume of water generated from rainfall
is not expected to delay the dewatering process. Pumping operations would be monitored and
maintained by operators 24 hours per day. Water removed from the pond would be managed in
accordance with the selected alternative for the White King pond water.

Land Application

As discussed above, the dewatering rate needed to dewater the pond in 30 days is estimated to -
be 4,500 gpm. The recommended system in the FS for land application was a pressurized
overhead sprinkler system with a manifold to allow water to be diverted to various areas during
the dewatering period. The final selection of the type of land application system and locations
would occur during the design phase. Based on the EPA slow rate design method, it was
recommended that the maximum land application rate should be 1-inch per.day. Based on the
design dewatering rate of 4,500 gpm and a design land application rate of 1-inch per day, the
area needed for land application is estimated to be 238 acres. Using a safety factor of 1.25, the
maximumn area needed for land application is estimated to be 300 acres.

9.2.2.5 Alternative WKPW-5a: Land Application of Pond Water after Additional In-Situ
Treatment.

Estimated Capital Cost: $1,664,000
Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $1,664,000 (7% discount rate for 30 years)

Estimated Construction Time frame: 60 days

This alternative is the same as the Alternative WKPW-4, except that the pond water would be
treated, if necessary, before being applied to the land in order {o meet any applicable land
application requirements. The in situ neutralization of the White King pond water is the same as
described for Alternative WKPW-3. This alternative would be implémented in coordination with

a selected altemnative for the White King stockpiles addressing consohdauon/contarment af
stockpiles within the mine pit. :
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9.2.2.6 Alternative WKPW-5h: Surface Water Dlscharqe of Pond Water after Additionai
in-Situ Treatment

Estimated Capital Cost: $89 1,000
Estimated Annual O&M Cost: $0

Estimated Present Worth Cost: $891,000 (7% discount rate for 30 years)

Estimated Construction Time frame: 60 days

Alternative WKPW-5b is the same as Alternative WKPW-4 except that the treated water would
be discharged to Augur Creek. This alternative would be implemented in coordination with a
selected alternative for the White King stockpiles addressing consolidation/containment of
stockpiles within the mine pit. The dewatering component would be the same as discussed for
Alternative WKPW-4. The treatment and discharge components are described below.

Surface Water D|scharge

Under this altemative, the treated pond water would be discharged to Augur Creek atarate of -
approximately 4,500 gallons per minute or 10 cubic feet/second. A riprap outfall structure would

" be constructed to prevent erosion of the Augur Creek which has normal flows ranging from 3 to

150 cts depending on the time of year. Thus, only limited erosion control may be necessary to
protect Augur Creek during discharge from the pond. Following the completton of the mine pit
dewatermg, the outfall structure would be removed.

9.2.2.7 Alternative WKPW-6a: Land Application of Ex-situ Treated Pond Water.
Estimated Capital Cost: $1,731,000 | |
Estimated Annual O&M Cost: $0-

Estimated Present Worth Cost: $1,731,000 (7% discount rate for 30 years)
Estimated Construction Time frame: 60 days

The objective of this alternative is to pump the White King pond water, conduct ex-situ
treatment, and then land apply the water over a large on-site area. This alternative is the same
as the Altermative WKPW-4, except that the pond water would be neutralized ex-situ before the
land application. The neutralized water would also go through portable sand medua filters prior
to land application. The details of ex-situ treatment are presented below.

Ex-situ Treatment

The ex-situ treatment would consist of raising the pH of the pond water to between 7 and 8.
Based upon estimates in the FS a total of approximately 21 tons of 50% sodium hydroxide
(using a safety factor of 1.5 to account for uncertainties associated with the initia! pH, volume of

water, and effectiveness during application) would be required to neutrahze the acidity of the

pond
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The ex-situ pH adjustment can be performed either in-line or in a tank. For purposes of the FS
in line pH adjustment is discussed. For in-line pH adjustment, it is estimated that an analyzer,
sensor probes, a 12-inch carbon steel static mixer, and an injection assembly-can be mounted
directly on the main line of the land application system. Sodium hydroxide would be fed directly
into the pipeline and the pH adjustment would take place inside the pipeline. A control system
would be used to ensure appropriate chemical addition rates. A chemical feed system would be
needed. The chemical feed system would consist of a 5,000-gallon polyethylene tank (chemical”
storage tank), a 100-gallon polyethylene tank (day tank), a chemical feed pump, and an
agitator. The selection of the appropriate pH adjustment equipment would take piace in the
remedial design process. The neutralized water would-go through portable sand medla filters to
remove any precipitates prior to land application.

0.2.2.8. Alternative WKPW-6b: Surface Water Discharce of Ex-Situ Treated Pond Water

Estimated Capital Cost: $1,011,000

Estiméted Annual O&M Cost: $0 _

Estimated Present Worth Cost: $1,011,000 (7% discount rate for 30 years)
Estimated Construction —Time frame: 60 days

This alternative is the same as WKPW-5b except that the treatment of pond water would take
place ex-situ.

Alternative WKPW-8b involves pumping the White King pond water, performing ex-situ
treatment, and then discharging the water to Augur Creek. This alternative is the same as the
Alternative WKPW-5b except that the treatment of pond water would take place ex-situ. The
ex- situ pH adjustment would be the same as discussed in the Aitemative WKPW-6a.

9.2.3 Lucky Lass Stockpile Alternéfives -
9.2.3.1 Alternative LL-1: No Action.

Estimated Capital Cost: $0

Estimated Annual O&M Cost: $0
Estimated Present Worth Cost: $0
Estimated Construction Time frame: None

CERCLA requires evaluation of a no-action alternatives as a baseline reflecting current conditions

without any cleanup effort. This alternative is used for comparison to each of the other
alternatives. ' :

8.2.3.2 Alternative LL-2: Institutional Controls

Estimated Capital Cost: $169,000
Estimated Annual O&M Cost: $15,000
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.Estimaied Present Worth Cost: $355,000 (7% discount rate for 30 years)
Estimated Construction Time frame: one month

This alternative consists of institutional controls, access restrictions, and inspection and

_ maintenance similar to Alternative SP-2.  No monitoring of environmental media is included.

Access Restrictions

Physical restrictions to reduce access to human and animals include a fence that would |
encompass the areas estimated to exceed protective cleanup goals for radium-226 and arsenic.
The signs, fence, and inspection and maintenance activities would be the same as that described
for Altemative SP-2.

institutiona! Controls

Because the Lucky Lass mine area is situated entirely on National Forest System land, institutional

~ controls would be implemented through Forest Service mechanisms only. Land use restrictions will

be put in place to prevent residential or recreational use at the mine, installation of ground water
wells, and removal of stockpile material. An amendment to the Forest Plan (attached to this
ROD) has been made by the Forest Service to prohibit these uses. Various private individuals
have asserted unpatented mining claims that confer ownership status to the Lucky Lass mine.
However, the area of the Mines site was withdrawn from mining by the Bureau of Land
Management (BLM) on August 9, 1993 to protect the rehabilitation work to be done on the White
King and Lucky Lass mine. This withdrawal will expire on August 9, 2013 (20 years) unless the
withdrawal is exiended. The USFS will request that the BLM continue to maintain a withdrawal of
the area of the stockpile from mineral entry. As an informational device the Mines site will be
maintained on DEQ’s Environmental Cleanup Site Information Database as long as the
institutional controls remain in effect.

9.2.3.3 Alternative LL-3: Bemoval and Containment of Material Exceeding PRGs'with the

‘White King Stockpile ;

Estimated Capital Cost: $349,000

Estimated Annual O&M Cost: $15,000

Estimated Present Worth Cost: $535,000 (7% discount raie for 30 years)
Estimated ConstruCtion Time frame: one month

This alternative involves excavating soils from the Lucky Lass stockpile and adjacent areas that
exceed the EPA cleanup goals for arsenic and radium-226 and restoring the excavated area with
topsoil.

Soil Excavation

All surface soils that exceed the cleanup level for arsenic and radium-226 (See Table 8-1) will be ‘
excavated and placed within the consolidated White King Stockpile. Most of these soils have

- been identified in the Lucky Lass meadow, downhill from the overburden pile and Lucky Lass pit,
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with the highest uranium activities occurring in the upper 1 to 2 feet of soil. Other soils with
elevated radium-226 activity occur on top of the Lucky Lass stockpile as a reddish-black rock,
which contrasts with the lower activity chalk-colored overburden. It is estimated that approximately
3,000 cubic yards of soil exceed a cleanup level of 3.6 pCi/g for radium-226 and 38 mg/L for
arsenic. A field screening methodology for identification of these soils, similar to the approach at
White King, wili be developed during the design. The excavated areas will be restored to existing
grade including 3 inches of topsoil. The Lucky Lass stockpile material that has been impacted by
drainage from the-Lucky Lass pond will also be excavated and moved so that there is no erosion
impact of Lucky Lass pond drainage on the Lucky Lass stockpiles. The excavated material will be
regraded with the Lucky Lass stockpiles and the excavated area will be restored with riprap to
-reduce erosion. Recontouring of the Lucky Lass Mine overburden stockpile may be necessary if
portions of the stockpile are used as a borrow source for the White King consolidated stockpile
soil cover. Such activities may include, but are not limited to, regrading the stockpiles to provide
slope stability, promote drainage, and control erosion; placement of topsoil; and establishment of
vegetation on the stockpile. No future momtonng or mspectnon and maintenance of the Lucky Lass
stockpile will be required.

Access Restrictions

. Short-term access restrictions will include physical restrictions (e.g., fencing), 'warning signs, and

safety measures until completion of the remedial action.
Institutional Controls

Institutional controls would be required to prevent removal or residential use of the remaining
Lucky Lass stockpile and prohibit installation of ground water wells within the stockpnle These
controls would be the same as dISCUSSGd under LL-2.

9.2.3.4 Alternative LL-4: Removal and Comammem of Stockpile and Disposal in "Off-Mine"
Disposal Cell

Estimated Capital Cost: $2,656,000
Estimated Annual O&M Cost: $9,000

Estimated Present Worth Cost: ' $2,768,000 (7% discount rate for 30 years)
Estimated Construction Time frame: 5.5 months

Alternative LL-4 involves excavating all the Lucky Lass Mine stockpiles (260,000 cubic yards) and
the off-pile areas that exceed PRGs (3,000 cubic yards) and placing them in the proposed “off-
mine” disposal cell. This alternative would be implemented in conjunction with the aliernatives jor
the White King Mine stockpiles that provide for excavation and disposal into an “off-mine” cell
(Alternative SP-5) and backfill of the White King pit with clean or treated material (Alternatives SP-
4b and SP-4c). The excavated areas would then be restored with 3 inches of topsoil. The
institutional controls, access restrictions, and inspection and maintenance for the Lucky Lass
stockpiles and adjacent areas would be similar to the provisions in LL-2.
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SECTION 10
COMPARATIVE ANALYSIS OF ALTERNATIVES

The NCP requires that each remedial altemative analyzed in detail in the FS be evaluated
according to specific criteria. The purpose of this evaluation is to promote consistent identification

~ of the relative advantages and disadvantages of each altemative, thereby guiding selection of

remedies offering the most effective and efficient means of achieving site cleanup goals. There .
are nine criteria by which feasible remedial alternatives are evaluated. While all nine criteria are
important, they are weighed differently in the decision-making process depending on whether they
describe protection of human health and the environment or compliance with Federal or State
statutes and regulations, such as the State of Oregon rules for disposal of radioactive material
(ORS 469.375) (threshold criteria), a consideration of technical or socioeconomic merits

(primary balancing criteria), or involve the evaluation of non- EPA reviewers that may influence an

EPA dec:smn (modifying criteria).
10.1 OVERALL PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

This criterion evaluates whether an alternatlve achieves and maintains adequate protection of
human health and the environment.

10.1.1 White King Mine Stockpile Alternatives

All the alternatives, except the no-action alternative (SP-1), would be protective of human health -

_ and the environment, by eliminating, reducing, or controlling the risks posed by the stockpile

material. Because the “no-action” altemnatives (SP-1) is not protective of human health and the
environment it was eliminated from further consideration under the remaining eight criteria.
Alternative SP-5 provides the greatest level of protection against potential risk by placing the
stockpile material in an engineered disposal cell above any influences of ground or surface water.
Alterndtives SP-3a, SP-3b, SP-4a and SP-4d would be equally protective of the environment in
reducing migration of COCs to ground water, surface water or surface soils. Although Alternatives
SP-3a and SP-3b reduce runoff or erosion, Alternatives SP-4a and SP-4d would nearly eliminate
the potential for surface erosion as most of the material would be placed below grade in the White
King Mine Pit. The addition of a permeable limestone wall in Alternative SP-4d would neutralize
any potential acidic water generated in the pit and prevent any impacts to ground. water.
Alternative SP-2 provides a fence (or barrier) to prevent access by medium-to- -large mammals,
domestic cattle, and humans; however, it does not provide protection for small mammals or

prevent erosion and the protectiveness depends on the effectiveness of physical and land-use
restrictions.

'1 0.1.2 White King Pond Alternatives

Alternatives WKPW-4 through WKPW-6b achieve complete protection by treating the water, either ‘
in-situ or ex-situ, and discharging the water to land or surface water. The White King Pond is then

. eliminated and filled depending on which stockpile alternative is selected. Under alternative

WKPW-3 human and ecological risks from the low pH pond water would be eliminated through
neutralization. However, risks associated with pond sediments would not necessarily be
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addressed through neutralization alone and further action such as sediment capping or dredging
may be required. The protectiveness of WKPW-2 depends on the effectiveness of continuation of
land use and physical restrictions.

Because the “no-action” alternative (WKPW-1) is not protective of human health and the
environment it was eliminated from further consideration under the remaining eight criteria.

10.1.3 Lucky Lass Mine Stockpile Alternatives

All the Lucky Lass Stockpile Alternatives, except the no-action alternative (LL-1) would be
protective of human health and the environment. Alternative LL-4 provides the greatest level of
protectiveness by placing all the stockpile material into an engineered “off-mine” disposal cell.
Alternative LL-3 provides protection by excavating and containing the material (within the White
King Stockpiles) that exceed the radium-226 PRG. The protectiveness of Alterative LL-2 relies on
the effectiveness of physical controls (fencing) and land use restrictions to prevent exposure
and/or use of stockpile materials at the Mines site.

Because the “no-action” altemative (LL-1) is not protective of human health and the environment it
was eliminated from further consideration under the remaining eight criteria.

10.2 COMPLIANCE WITH APPLICABLE OR RELEVANT AND APPROPRIATE
REQUIREMENTS

Section 121(d) of CERCLA and 40 CFR 300.430(f)(1)(ii)(B) require that remedial actions at
CERCLA sites attain legally applicable or relevant and appropriate requirements “ARARSs,” unless
such ARARs are waived under CERCLA section 121(d)(4).

Applicable requirements are those ‘cleanup standards, standards of control, and other substantive
requirements, criteria, or limitations promulgated under Federal environmental or State ‘
environmental or facility siting laws that specifically address a hazardous substance, pollutant, or
contaminant, remedial action, location, or other circumstance found at a CERCLA site. Only those
State standards that are identified by a State in a timely manner and that are more stringent than
Federal requirements may be applicable. Relevant and. aggrognate requirements are those
cleanup standards, standards of control, and other substantive requirements, criteria, or limitations

~ promulgated under Federal environmental or State environmental or facility siting laws that, while
- not “applicable” to a hazardous substance, pollutant, contaminant, remedial action, location, or -

other circumstance at a CERCLA site address problems or situations sufficiently similar to those
encountered at the CERCLA site that their use is well-suited to the particular site. Only those
State standards that are identified in a timely manner and are more stringent than Federal
requirements may be relevant and appropriate.

10.2.1 Wh“‘e King Mine Stockpile Alternatives

As discussed in Sections 9.2.1.4 one significant requirement for the Mines site is the State of
Oregon rules for disposal of radioactive material. ORS 469.375 prohibits siting of a waste
disposal facility for uranium mine overburden and other radioactive material in Oregon unless the
disposal site meets.a nurmbear of criteria to assure protection of the health and safety of the public
and of the environment. Among other criteria, ORS 469.375 and OAR 345-050-0060 provide that
the site for disposal of radioactive material must not be located in or-adjacent to an area that is
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subject to river or creek erosion within the lifetime of the facility or’is within the 500-year floodptain
of a river, creek, or stream. The OOE has determined that Alternative SP-3b (as modified in this
ROD) would comply with these requirements. Similarly, Alternative SP-5 would also meet these
requirements in that the disposal cell would be well above the Augur Creek floodplain. OOE has
determined that all other stockpile Alternatives would not meet these requirements since all or part
of the stockpile materials would remain within the floodpiain of Augur Creek.

10.2.2 White King Pond Alternatives

White King pond water alternatives 4 through 6b would meet all ARARs through treatment of pond
water or land application. The No Action (WKPW-1) and Institutional Controls. (WKPW-2)
Alternatives would not meet all ARARs. With respect to WKPW-2 , the NCP requires that
institutional controls shall not substitute for active response measures as the sole remedy unless
active measures are determined not to be practicable based on the balancing of trade-offs among
alternatives. As demonstrated in this section, active measures beyond institutional controls are
practicable. It is expected that WKPW-2 will meet all ARARs however, further monitoring and
evaluation of the pond will evaluate the ability to achieve Oregon s State water quality standards
(OAR 340-41-925).

10.2.3 Lucky Lass Mine Stockpile Alternatives

At Lucky Lass Alternative LL-2 would not comply with State requirements for mining reclamation
under OAR 632-35 or OAR 345-95-118. This altemative would also not comply with ARARSs for
material exceeding remediation goals. LL-3 and LL-4 would meet these and all other ARARs.

| 10.3 LONG-TERM EFFECTIVENESS AND PERMANENCE

This criterion evaluated the ability of an alternative to maintain protection of human health and the

.environment over time. The following factors were considered in the evaluation of long-term

effectivensss:
° Magnitude ofA the residual risks remaining at the completion of remedial activities.
° Adequacy and lohg-term reliability of management and technical controls for providing

continued protection from the residual risks.
10.3.1 White King Mine Stockpile Alternatives

Alternatives SP-3a, SP-3b, SP-4a, and SP-4d would all be reliable and require similar degrees of
monitoring and maintenance. Alternatives SP-3b, SP-4a, SP-4d, SP-5 would consolidate the two
stockpiles either at the protore stockpile, in the White King pit, or in a new disposal cell. These
alternatives would have a slight advantage over SP-3a with respect to a reduction in the area that .
would be subject to surface runoff and erosion and require coniinued maintenance. in addition,
during consolidaiion of the stockpiles, natural clay like material would be placed on top of the
stockpiles which would further reduce infiltration, radon emanation, gamma emissions and isolate
the most contaminated material from erosion and direct contact. These alternatives would tend to
be more reliable and require somewhat less monitoring and maintenance than leaving the
stockpiles in place as in Alternaiive. SP-3a. Altemnatives SP-3b (as modified), and SP-5 are
outside the floodplain of Augur Creek. This makes them less susceptible to creek erosion and
more reliable than the other stockpile altematives. Altemative SP-2 requires physical and land
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use restrictions, the long-term effectiveness is dependent upon the implementation, maintenance,
and monitoring of the institutional controls. The fence would prevent biointrusion by medium to
large mammals, but would not completely prevent biointrusion for smaller mammals. In addition
institutional controls do not address infiltration and percolation that results from leaving the
stockpiles uncovered. ' '

10.3.2 White King Pond Aiternatives

Alternatives WKPW-4, WKPW-5a, WKPW-5b, WKPW-6a and WKPW-6b require dewatering of
the pond and are effective in the long-term but to varying degrees. All these-alternatives will be
completed in approximately 60 days and there will be minimal residual risk, no potential for future
exposure from the pond water, no need for long-term replacement, and no concems for long-term
reliability. Alternative WKPW-3 provides less long-term effectiveness and permanence due to the
potential need for continued neutralization in order to maintain stable pH conditions and improved
water quality. If neutralization is effective in the long-term, ecological risks from exposure to acid
pond conditions may be eliminated. However, it is unclear whether ecological risks from the pond
sediments would be eliminated. The long-term effectiveness of Alternative WKPW-2 is dependent
upon the effective implementation and monitoring of institutional controls which may be less .
effective due to the remote location of the pond. In addition the residual risks to aquatic
organisms from the pond water and sediments would not be addressed by Alternative WKPW-2.

10.3.3 Lucky Lass Mine Stockpile Alternatives

Alternatives LL-3 and LL-4 provide the greatest degree of assurance of long-term effectiveness for
materials exceeding PRG levels by either containment or removal. Both alternatives have low -
residual risk since they eliminate the future exposure to material containing COCs by humans and

-ecological receptors. Altemative LL-2 is dependent upon the effective implementation and

monitoring of the institutional controls and fencing.
10.4 REDUCTION OF TOXECHTY, MOBILITY, OR VOLUME THROUGH TREATMENT

CERCLA states a preference for selecting remedial actions that principally employ treatment
technologies to permanently and significantly reduce toxicity, mobility or volume of the hazardous
substances at the site. There is also a preference for treatment of “principal threats” at a site
through destruction of toxic COCs, reduction of the total mass of toxic COCs, irreversible reduction in
constituent mobility, or reduction of total volume of media containing COCs. See Section 11 fora
discussion on principal threats at the site.

In detemining an appropriate range of altematives for sites with high volume/low risk waste, EPA has
stated its position in the regulations as well as guidance documents. Specifically, EPA expects to use
engineeririg controls, such as containment, for waste that poses a relatively low long-term threat or
where treatment is impracticable.” 40 CFR 300.430(a)(iii}{{B). tn addition EPA Guidance for Conduciing
RI/FS under CERCLA, Interim Final (EPA, 1988) states “Development of a complete range of
treatment alternatives will not be practical in some situations. For example, for sites with large volumes
of low concentrated wastes such as some municipal landfills and mining sites, an altemative that
eliminates the need for long-term management may not be reasonable given site conditions, the
limitations of technologies, and exireme costs that may be involved.” '
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Thus, given the large volume (980,000 cubic yards which included stockpiles, haul roads', and off-pile

material) of overburden material present at the Mines site, limitations of treatment technologies

potentially implementable for the stockpile material, extreme costs, and the low risk nature of the
majority of the material, treatment was not considered in the FS to be practical. However, because
CERCLA sets'forth a statutory preference for remedial actions in which treatment permanently and
significantly reduces the volume, toxicity, or mobility of hazardous substances, the FS evaluated

-treatment alternatives for the stockpiled material. Treatment technologies that were retained for

assembly into altematives include chemical stabilization/solidification, permeable treatment walls, and

“physical segregation. Chemical stabilization/solidification may be appropriate for a small volume of the

highly contaminated material (“hot spot”). A permeable treatment wall may potentially be used to
prevent leaching of AMW from the stockpile material following placement into the White King pond.
Physical separation of the material by physical or chemical properties may potentially be used as a

component of the stockpile a'.temat.vca

The following considerations were applied to each altemative: _
+ The treatment processes the remedy will employ, and the materials they will treat.

» The amount of hazardous materials that will be destroyed or treated including how the
principal threat(s) will be addressed

* The degree of expected reduction in toxicity, mobility, or volume measured as a percentage of
reduction (or order of magnitude).

» The degree to which the treatment will be reversible.
e The type and quantity of treatment residuals that will remain foliowing treatment. '
Whether the altemative would satisfy the statutory preference for treatment as a principal element.

It should be noted that there is no treatment technology known to reduce or prevent radioactive
decay. Volume reduction of radioactive material could be performed in centain circumstances.
However, volume reduction would not be appropriate at the overburden stockpiles since the larger
particles (sand/gravel)-have the high activity as opposed to fine particles having high activity which
could be separated from large particles with low activity. In addition, given the large volume
(980,000 cubic yards) of overburden material present, limitations of treatment technologies
potentially implementable for the stockpile material, extreme costs, and the low risk nature of the
majority of the materials, treatment is not practical. In fact, due to the large volume of material,
solidification and stabilization, an effective and reliable treatment technology, was not cost-
effective and was screened out in the FS.

10.4.1 White King Mine Stockpile Altematives

Alternative SP-2 does not use any treatment process and there is no reduction in toxicity, mobility,
or volume.

~

There is no active chemical or biological treatment of the stockpile material using Alternatives
SP-3a, or SP-3b, but to the extent reduction of potential for acid generation leaching from the piles
is seen as beneficial, these altematives would reduce mobility. Specifically, the grading and
recontouring will compact stockpile soils, utilize clay-like soils to minimize percolation and provide
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a secure cover. Modeling conducted during the FS predicted that Alternatives SP-3a, and SP-3b
would reduce the total volume of percolation through the stockpile material by 53 percent and 65
percent as compared to Alternative SP-2, thereby reducing thé mobility of COCs. Although
containment is not a treatment process, it also reduces the mobility of radon, gamma emissions
and transport of stockpile COCs via wind and water erosion. The 12-inch cover in Alternative SP-
3a decreases gamma emissions by 98 percent and radon emissions by 26 percent. The benefits
of containment would be reduced if the cover thickness is not maintained. Annual maintenance
would help eliminate this concern.

Alternanves SP-3b provides the same level of reduction in mobility as Alternative SP-3a. However
the 7.5-foot compacted clay-like material layer over.the higher activity gravel/sand material would
further reduce radon and gamma emission.

For Alternative SP-4a, acid mine water generation is prevented by inhibiting oxygen transport.

Physical handling of the stockpile materials to deposit them in the p|t would result.in reduced
mobility of COCs using clay-like materials for the bottom of the pit. Modeling conducted during the
FS predicted that, using Alternatives SP-4a and SP-4d, the total volume of percolation through the
stockpile material would be reduced by 98 percent as compared to Alterative SP-2, thereby
potentially reducing mobility of COCs. It should be noted that the model cannot account for lateral
ground water flow through backfilled stockpile material that would ultimately be below the water
table. Alternative SP-4d provides treatment by neutralizing any AMW generated that could migrate
away from the pit. Both Alternatives SP-4a and SP-4d would reduce the radon and gamma
emission to negligible levels via a 5-foot compacted clay-like material layer beneath the 12- inch
soil cover similar to Alternative SP-3b. The 12-inch soil cover would lose 25% of its thickness
without annual maintenance due to wind and water erosion over 1,000 years.

Altemative SP-5 would result in similar reductions in mobility of COCs as the physical handling
operations and reduction in radon and gamma emissions discussed for Altematives SP-4a and
SP-4d. The modeling predicts that Altemative SP-5 would reduce the total volume of percolation
through the stockpile material by 97 percent when compared-to Altemative SP-2. Alternative SP-5
offers the same treatment for AMW as Alternative SP-4a, but the treatment may not be as
successful for inhibiting generation of AMW as other alternatives because the clean material
(basalt) used in backfilling may not be as effective in inhibition of oxygen transport as clay-like
stockpile material. _

10.4.2 White King Pond Alternatives

Alternatives WKPW-2 and WKPW-4 do not use any active treatment process as a prihcipal

_element. WKPW-4 relies on natural attenuation to reduce the toxrcrty and mobility' of COCs

following land application.

Alternatives WKPW-3, WKPW-5a and WKPW-5b invoive in-situ neutralization with hydrated lime
or other materials as the principal element for treating pond water. The 1998 Neutralization
Treatability Study preliminary results indicated that, in addition to stabilization of the pH, COCs in
surface watér were reduced to concentrations below both PRGs and surface water discharge
standards. Because of the increase in pH of pond water, some of the calcium, magnesium,
aluminum, and iron salts precipitated along with the COCs. This resulis in decreased
concentrations in the water column but an increase in concentrations of COCs in pond sediments.
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- Alternatives WKPW-6a and WKPW-6b involve ex-situ neutralization with sodium hydroxide and

sand filtration as the principal element for treating pond water to reduce toxicity and volume of
COCs. 4

10.4.3 Lucky Lass Mine Stockpile Alternatives

None of the Lucky Lass alternatives include active chemical or biological treatment as a principal
element. Although Alternatives LL-3 and LL-4 do not include treatment, both of these alternatives
reduce the potential for mobility of COCs via suspended solids transport at the Lucky Lass mine
by excavating and removing the soil that is above PRGs. In addition, both these alternatives
excavate the material that is subject to the minimal erosive forces of discharge from the Lucky
Lass pond. In both alternatives (LL-3 and LL-4), the material would be contained beneath an

~ engineered cover system as part of the selected White King stockpile alternative.

10.5 SHORT-TERM EFFECTIVENESS

The short-term impacts of altematives were assessed by considering the following: (1) Short-term
risks that might be posed to the community during implementation of an alternative; (2) Potential
impacts on workers during remedial action and the effectiveness and reliability of protective
measures; (3) Potential environmental impacts of the remedial action and the effectiveness and
reliability of mitigative measures during implementation; and (4) Time until protection is achieved.

10.5.1 White King Mine Stockpile Alternatives

. Alternative SP-2 has the greatest short-term effectiveness because there is minimal adverse

impact to the community, workers and the environment during implementation. Alternative SP-2
also requires the shortest time (one month) to implement. All other altematives have less short-

‘ ~ term effectiveness than Altemative SP-2 because they require cover material to be transported

from off-site and would take more time to implement. Altemative SP-3a requires one 5.5-month
construction season to implement while Alternatives SP-3b, SP-4a and SP-4c require two 5.5-

~ month construction seasons to implement. Alternative SP-3b requires 62,000 cubic yards (5,200

trucks) of off-site cover material as compared to 86,000 cubic yards (7,200 trucks) of off-site cover
material required by Alternative SP-3a. Alternative SP-3b involves the additional excavation and
placement of 230,000 cubic yards of material. These altematives would pose the greatest potential
risk to workers during regrading and hauling and have a potential for run-off to impact Augur
Creek during construction. Short term risks and impacts, if any, from these alternatives can be
mitigated or prevented through monitoring and protective measures. Alternatives SP-4a and SP-
4d would require more time to implement because they require excavation of 980,000 cubic yards
of stockpile material and placement within the White King Mine pit. Alternative SP-5 offers the
least short-term effectiveness because it involves the most potential risk to workers. It would also
result in a greater impact to the environment as approximately 20 acres of timber would bé
removed at the new disposal location. Approximately 980,000 cubic yards of stockpile material
would have to be excavated and moved up the hillside to the new disposal cell location. Blasting
{640,000 cubic yards) and excavation (340,000 cubic yards) of basalt would likely be needed to
construct the cell and then the 980,000 cubic yards of basalt would have to be moved and placed
in the White King Mine pit. Approximately 35,000 cubic yards (2,900 trucks) of off-site material
wouid be needed. This altemative would require three 5.5 month construction seasons, which is
the longest of all ihe stockpile alternatives.
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10.5.2 White King Pond Aliernatives

WKPW-2 has minimal impacts because it involves institutional controls only. Alternative WKPW-3
has some short-term impacts compared to WKPW-2 due to the risk to workers from handling and
applying hydrated lime and the implementation time is slightly longer. Alternatives WKPW-4,
WKPW-5a, and WKPW-6a have more potential short-term impacts on workers and the
environment than Alternatives WKPW-3, WKPW-5b, and WKPW-6b because of potential risk to
workers during construction and operation of a 300-acre land application system as compared to a
surface water discharge system.

10.5.3 Lucky Lass Mine Stockpile Alternatives

Alternative LL-2 would provide the greatest degree of short-term effectiveness and would have no
impacts on the community, no health effects to workers, no impacts to the environment, and will
require the shortest time period to implement. Altematives LL-3 and LL-4 would provide the least
degree of short-term effectiveness. Although there would be no impacts to the community,
Alternative LL-4 would have the greatest impact to the environment and to workers during
construction because it would require excavation and moving approximately 260,000 cubic yards
of stockpile material to the “off-mine” location. Erosion control measures, dust control, and proper
health and safety protocols can mitigate these impacts. In addition, LL-4 requires the longest time
period to implement, which is due to the time it would take to construct a new disposal cell.

10.6 IMPLEMENTABILITY

The implementability of the altematives was assessed by considering, as appropriate, the
following factors: (1) Technical feasibility, including technical difficulties and unknowns associated
with the construction and operation of a technology, the reliability of the technology, ease of
undertaking additional remedial actions, and the ability to monitor the effectiveness of the remedy;
(2) Administrative feasibility, including activities needed to coordinate with other offices and

B agencies and the ability and time required to obtain any necessary approvals and permits from
- other agencies (for ofi-site actions); (3) Availability of services and materials, including the

availability of adequate off-site treatment, storage capacity, and disposal capacity and services;

" the availability of necessary equipment and specialists, and provisions to ensure any necessary

additional resources; the availability of services and materials; and availability of prospective
technologies.

10.6.1 White King Mine Stockpile Altemativeé

Alternatives SP-3a and SP-3b do not pose significant difficulties to implement. Both alternatives
require regrading and hauling of stockpile material, and placement of a cover. Alternative SP-3b
involves the movement of a larger volume of overburden material within the Mines site; however,
Alternative SP-3a would require the transport of an extra 24,000 cubic vards of off-site cover
material and an extra 200 truck trips. The regrading of stockpiles is implementable with
conventional construction equipment. Coordination and approval from the USFS would be required
to construct haul roads or for access control. The fence (or barrier) building component of
Alternative SP-2 is easy to implement based on availability of services; however, the land use
restrictions pose more difficulty in terms of coordination and implementation. Coordination with
USFS and private land owners will be required for land use and physical restrictions but are not
expected to pose any difficulties. Alternatives SP-4a, and SP-4d would be more difficuli to
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implement than Aliernatives SP-3a, and SP-3b. Aliernatives SP-4a and SP-4d require excavation
and removal of the stockpiles (980,000 cubic yards) to the pit and placement of a soil cover.
Placement of material in the pit would pose some difficulties in implementation because of muddy
conditions in the pond after dewatering. Alternative SP-4a is slightly easier to implement than
Alternative SP-4d because Alternative SP-4d requires additional construction of a permeable
limestone treatment.

Alternative SP-5 is the most difficult to implement because it requires excavation of 980,000 cubic
yards of stockpile material and moving the stockpiles up the hill to a new disposal location.
Blasting and excavation of basalt would likely be needed. The blasted/excavated basalt would
have to be moved and placed in the White King Mine pit. This alternative would also require
implementing the selected WKPW alternative. Implementing this altemative is expected to be the
most difficult in terms of administrative feasibility. Coordination and approval from USFS would be
needed to construct a new disposai ceii, clear timber resources and construct haul roads or obtain
approval for access control. It is expected that there would be more administrative requirements in
constructing a new disposal cell in an “off-mine” location as compared to consohdatmg the
stockpiles at the protore pile or within the White King pit.

10.6.2 White King Pond Alternatives

Alternative WKPW-2 can be implemented to limit use of the White King pond water. The ability to
monitor the effectiveness may be hindered by the remote location of the Mines site and because

- the Mines site is not accessible during the winter months. The services and materials required to

construct the monitoring wells should be available. The administrative feasibility of impiementing
the land use restrictions may be difficult. This may require coordination within the Forest Service
and with local govemment offices to ensure that the restrictions are effectively implemented,
maintained and monitored.

Alternative WKPW-3 can be easily implemented (and has been already demonstrated) to
neutralize the White King pond water. The neutralization process is technically feasible because
the liming process is a well-established practice and liming materials and equipment are available
and can be transported to the Mines site. Periodic neutralization may be needed. However,
preliminary results of the 1998 Neutralization Treatability Study confirmed that neutralization of the
pond is relatively easy to implement. The administration feasibility of implementing this alternatnve

would not be difficult.

Alternatives WKPW-4, 5a, and 6a can each be implemenied to dewater the White King pond and
apply the water to the land. Appropriate equipment to handle the high pump discharge pressures
and potentially high suspended solids at the bottom of the pit should be available. Additionally, the
irigation system, including the booster pumps for differences in terrain elevation, should also be
available. Land application of the water is administratively feasible given that a land application
parmit from ODEQ is not required under CERCLA. Substantive requirements of the permit would

‘be handled as ARARs. Alternatives WKPW-5b/WKPW-6b are technically feasible regarding ex-

situ treatment and suriace water discharge structures. Matenals and services for the ex-situ
treatment system are readily avallable

Alternatives WKPW-5b and 6b can each be implemented to dewater the White King pond and
discharge the water to Augur Creek. Suriace water discharge is administratively feasible given that
a permit from ODEQ is not required under CERCLA. Substantive requirements of the permit would
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be handled as ARARs. If additional treatment is deemed necessary, a treatability study would be
needed or a variance from the standard may be necessary. Preliminary results from the 1998
Neutralization Treatability Study indicate that surface water discharge standards can be met.

10.6.3 Lucky Lass Mine Stockpile Alternatives

Alternative LL-2 can be implemented to prevent access to the Lucky Lass Mine stockpiles and to
limit land use. Preventing access by constructing a barrier, posting waming signs, etc., should be
technically feasible. However, the ability to monitor the effectiveness may be hindered by the
remote location of the Mines site and because the Mines site is not accessible during the winter
months. The services and materials required to construct the fence, etc., shouid be available. The
administrative feasibility of implementing the tand use restrictions may be difficult. This may
require coordination within the Forest Service and with local government offices to ensure that the
restrictions are effectively impleménted, maintained, and monitored. However, these restrictions
are not unusual. : '

Alternative LL-3 involves relatively small excavation and placement of material (3,000 cubic yards)
with the White King stockpile materials and would be relatively easy to implement. The services
and materials are readily available. The administrative feasibility of implementing the land use
restrictions may be difficult as described under Alternative LL-2.

Alternétive LL-4 is technically feasible, and materials and services are available for the excavation
and movement of the stockpile material (263,000 cu. yd.). Under Alternative LL-4, the material

“would be placed in an “off-mine” location which could have significant administrative difficulties

associated with permitting and approvals by the USFS. Administrative feasibility would be difficuit
for the same reasons as Alternative SP-5.-

10.7 COST

This criterion includes estimated capital and operation and maintenance costs as well as present
worth costs. Cost estimates are expected to be accurate within a range of +50 to -30 percent.

Table 10-1 presents a comparative summary of the total capital costs, the present worth of O&M
cost, and the total present worth costs for all the alternatives as presented in the FS.

A remedy shall be cost-effective if its costs are proportional to its overall effectiveness.” (CFR
§300.430(f)(1)(ii}(D)). This is accomplished by evaluating the “overall effectiveness”of those

.alternatives that satisfied the threshold criteria (i.e., were both protective of human health and the

environment and ARAR-compliant).
10.7.1 White King Mine Stockpile Alternatives

Alternative SP-2 has the lowest cost {at a total present worth cost of $956,000). Alternative SP-5
has the greatest cost at a total present worth of $26,840,000. Alternatives SP-3a and SP-3b fall
within a $5,000,000 to $8,000,000 range while Alternatives SP-4a and SP-4d fall within an
$11,000,000 to 12,000,000 range. Compared to all other alternatives, Alternative SP-5 is the least

. cost effective when comparing costs proportionate to ovérall effectiveness.

Under ODEQ’s State statutes, remedies must also demonstrate costs are reasonable by showing
costs are proportioned to benefits. Alternative 3b would cost approximately $1.8 million more than
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Alternative 3a. Aliernatives 4 and 5 would cost up to several times the costs of Alternatlve 3a or
3b.

With regards to the Stockpile Alternatives only SP-3b and SP-5 met the threshold criteria to
remove overburden from the flood plain and allow compliance with State regulations. Between
these two altematives SP-3b had the lowest cost at approximately $6,625,000. Alternative SP-5
has the greatest cost at a total present worth of $26,840,000. Alternative SP-5 is the least cost
effectlve when comparing costs in proportion to overall effectiveness.

10. 7 2 White King Pond Alternatives

Altemative WKPW-2 has the lowest cost at a total present worth cost of $281,000, while
Alternative WKPW-6a has the greatest cost at a total present worth cost of $1,731,000. As
discussed in Section 9 of this'ROD, implementation of White King pond Alternatives WKPW-4,
WKPW-5a, WKPW-5b, WKPW-62, and WKPW-6b are linked to various stockpile alternatives.
Depending on which stockpile alternative is selected, the cost of the White King pond altematives
must be added to the cost of the stockpile remedy to evaluate cost-effectiveness. Because
Alternatives SP-4a, SP-4d and SP-5 are less cost effective than the other alternatives, White King
Pond Alternatives WKPW-4, WKPW-5a, WKPW-5b, WKPW 6a, and WKPW-6b would not be as
cost effective as WKPW-3.

10.7.3 Lucky Lass Mine Stockpile .Alternatives

Alternative LL-2 has the lowest cost at a total preeent worth cost of $355,000. Altemative LL-3 has
the next lowest cost with a total present worth cost of $535,000. Alternative LL-4 is the most
expensive with a total present worth cost of $2,768,000.

The cost effectiveness of Altemative LL-4 is also dependent upon selection of a remedy involving
offsite disposal of White King stockpiles. The addition of costs attributable to those White King
options along with costs for Alternative LL-4 make it even less cost effective than the other
alternatives.

10.8 STATE ACCEPTANCE/SUPPORT AGENCY ACCEPTANCE

The USFS, DEQ, and OOE have been involved with the development and review of the Ri, FS,
proposed plan and ROD. These agencies concur with the selected remedy in this ROD. The
State does not support selection of Alternatives SP-3a and SP 4a for the reasons outhned in
Section 12.1.1.

10.9 COMMUNITY ACCEPTANCE.

This criterion evaluates whether the local community agrees with EPA's analyses and preferred
alternative. Community members expressed support for Alternatives SP-3b, WKPW-3, and LL-3.

EPA, with input from the State of Oregon, and USFS have carefully considered all commentis
submitted during the public comment period and taken them into account during the selection of
the remedy for the Mines site. EPA’s response to comments received during the public comment
period are included in the attached Responsiveness Summary (Appendix A).

10:11



White King/Lucky Lass Record of Decision

~(This page is intentionally left blank)

10- 12



White King/Lucky Lass Record of Decision

SECTION 11
PRINCIPAL THREAT WASTE

The NCP establishes an expectation that EPA will use treatment to address the principal threats
posed by a site wherever practical. A principal threat concept is applied to the characterization of
“source material” at a Superfund site. A source material is material that inciudes or contains
hazardous substances, pollutants or contaminants that act a reservoir for migration of contaminant

~ to ground water, surface water or air, or acts as a source for direct exposure. EPA has defined a
principal threat wastes as those source materials considered to be highly toxic or highly mobile .

that generally cannot be reliably contained or would present a significant risk to human health or
the environment should expasure oceur.

The stockpiles at the Mines site are consrcered to be reiatively non-mobile with low toXicity which
can be reliably contained. A treatability study for the leachability of stockpiled material was

conducted during the RI/FS. The results indicated that the stockpile soils exhibited little tendency, '

if any, to release toxic constituents in toxic amounts.or at levels which could impact water quality.
(See Section 5.3.1.5 for a discussion of the groundwater results adjacent to and beneath the
stockpiles.)

'ODEQ has a “hotspot” provision under OAR 340-122-085 (implementing rules of ORS 465.200-

900) that is similar to EPA’s “principal threat” concept. For purposes of this requirement, a “hot
spot” is defined as: 1) for ground or surface water, hazardous substances having a significant
adverse effect on existing or reasonably likely future beneficial uses of water or waters to which
the hazardous substances would be reasonably likely to migrate and for which treatment is
reasonably likely to restore or protect such beneficial uses within a reasonable time, and 2) for
other media, the extent to which hazardous substances exceeding background concentrations
present an excess risk of cancer of 1 x 10, a hazard quotient of 10 for human exposure ora
toxicity quotient of 10 for ecological receptors (OAR 340-122-115(35)).

ODEQ cleanup rules (OAR 340-122) require that all remedies treat “hot spots" of contamination to
the extent feasible. The feasibility evaluation under the ODEQ cleanup rules is based on the five
remedy selection factors which include cost reasonableness. The FS did consider treatment of
“hot-spots” in soil (there are no hot spots in other media). It was estimated that approximately -
330,000 cubic yards of stockpile material would exceed the ODEQ arsenic or radium-226 1 x 10™
cancer risk level and background concentrations. This “hot-spot” material consists of both sand
and gravel material and clay-like material. Solidification/stabilization of this material was
considered but would not be eftective on the clay-like material. The sand-gravel portion (230,000
cubic yards) was evaluated for treatment but there did not appear to be an incremental advantage
in treating the “hot-spots” and it is not certain that solidification/stabilization would be able to
provide the additional benefit of reducing the leaching potential for these materials. Therefore, for
these reasons, treatment of this “not spot” soil was not retained because of effectiveness and
implementability concemns, and very high incremental cost over other alternatives which offered
similar effectiveness and protection of human health and the environment. Finally, it was
determined that after completion of any of the other options retained through the detailed
evaluation in the FS, there would be no potential exposure to “hot spot” materials which would be
covered or restricted.
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SECTION 12
THE SELECTED REMEDY

The selected remedy is Alternative SP-3b for the White King Stockpiles, Alternative LL-3 for the
Lucky Lass stockpile, and WKPW-3 for the White King pond These alternatives are discussed
more fully below. The selected remedy meets the requirements of the two mandatory threshold
criteria; protection of human health and the environment, and compliance with ARARs, while
providing the best balance of benefits and tradeoffs among the five balancing criteria: long-term -
effectiveness, short-term effectiveness, implementability, reduction in toxicity, mobility and volume
through treatment, and cost. The selected remedy also provides for meeting the remedial action
objectives and remediation goals presented in Section 8. :

12.1 SUMMARY OF THE RATIONALE FOR THE SELECTED REMEDY

The key factors upon which the remedy decision is based are presented below along with a
description of how the selected remedy provudes the best balance of tradeoffs with respect to the
balancing and modifying criteria.

12.1.1 White King Stockpiles

The selected remedy for the White King Stockpiles is consolidation of the two stockpiles,
including portions of Augur Creek impacted by erosion from the stockpiles, and “off-pile” and haul
road material, at the location of the mine waste repository (Altemative SP-3b). (As discussed
separately in Section 12.2.3 soils from the Lucky Lass stockpile will also be consolidated into the
White King stockpile.)

Alternative SP-3b will be protective of human health and the environment and meet all ARARSs.
Compliance with the State of Oregon’s rules for the disposal of radioactive material was one of the
main factors upon which the remedy decision is based. Moving the protore stockpile out of the
Augur Creek floodplain will insure that the remedy meets the State floodplain and erosion
standards. Several other factors that led to selecting this alternative are as follows:

° Alternative SP-3b will have high long-term effectiveness and permanence. The 7.5 feet of
recompacted clay and 2 feet of soil on the cover will provide an additional effective
thickness not found in Alternative' SP-3a. The clay/soil cover will reduce infiltration,
contaminant migration from erosion, and provide adequate freeze thaw protection for the
underlying stockpile material. The 2 feet of soil cover will alse help promote native
vegetation. Because the consolidated stockpile is isolated below the 7.5 foot clay/2 foot
soil cover, the potential for direct exposure and inadvertent human or animal contam is also
reduced. : :

° Consolidation of the two stockpiles will reduce the total area to be covered as compared to
Alternative SP-3a. A single cover in one location with a smaller surface area will be
somewhat easier to maintain and momtor than two separate stockpiles and covers as
found in Alternative SP-3a.
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° There was little additional long-term effectiveness for the in-pit and off-mine disposal
alternatives that would justify the significantly greater costs. In addition, there were a
number of technical uncertainties on the potential ground water impacts from the in-pit
disposal option, which could not be easily resolved. -

° Consolidation will restore a greater portion of Augur Creek/Meadow wetland habitat to pre-
mining conditions than covering the two White King stockpiles in-place. This was a
potential benefit supported by community members, the State, and Forest Service during
the public comment period.

12.1.2 White King Pond

The selected remedy for the White King pond is continued in-situ neutralization (WKPW-3).

VAJLZMWAYL

Selection of Alternative WKPW-3 was a iogicai outgrowth from the 1998 neutralization study and
selection of SP-3a as the preferred stockpile alternative. WKPW-4 through WKPW-6b involved

" land application or surface discharge of the pond water. These alternatives would have been

implemented in coordination with a selected altenative for the White King stockpiles addressing
consolidation/containment of stockpiles or clean or treated fill within the mine pit. As discussed
previously, filling in the pond with stockpile material would not meet State of Oregon requirements
for disposal of radioactive material and was associated with a number of technical uncertainties
which could not be easily resolved. Because SP-5, the only alternative that used clean material to
fill the pond, was less cost effective than the other alternatives, White King Pond Alternatives

-‘WKPW-4, WKPW-5a, WKPW-5h, WKPW-6a, and WKPW-6b would not be as cost effective as

WHKPW-3. In addition, the community and USFS expressed a desire to retain the pond as a
potential aquatic habitat. The 1998 neutralization study demonstrated that it was possible 1o raise
the pH in the pond through treatment which could allow eventual establishment of a.diverse
aquatnc habitat.

12.1.3 Lucky Lass Stockpile

The selected remedy for the Lucky Lass stockpile is excavation of soils from the stockpile that

exceed cleanup goals for arsenic and radxum 226 and restoring the excavated area with topson
(LL-3).

LL-3 was selected because it provided the greatest degree of assurance of long-term
effectiveness at a reasonable cost. It also is relatively easy to implement, results in lower residual
risk, and it provides for reclamation of the Lucky Lass Mine stockpiles. The remaining stockpile
material, presents a much lower level of risk which can be easily managed through institutional
controls. Excavation-of the entlre stockpile, as in LL-4, is not necessary in order to achieve
protectlveness

12.2 DESCRIPTION OF THE SELECTED REMEDY

This section expands on the description of the Selected Remedy for each area at the Mines site
from that which was provided in the Description of Aliernatives (Section 9). The remedy may
change.somewhat as a result of the remedial design and construction processes. Any significant

‘changes to the remedy described in the ROD will be documentad using a technical memorandum,

an ESD, or ROD amandment which would be included in the Administrative Record.
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12.2.1 White King Stockpiles

The Selected Remedy for the White King Stockpiles is as follows:

Reconfiguration of the Protore Stockpile

The protore stockpile will be reconfigured in order to remove stockpile material from the
Augur Creek floodplain. It is estimated that approximately 138,000 cubic yards of material
will need to be moved. Figure 12-1 shows a conceptua!l design of the reconfigured protore
stockpile, with the overburden stockpile on top, in relation-to the Augur Creek floodplain
and other major features at the White King mine. The exact dimensions and elevation of
the reconfigured stockpile will be determined during the remedial-design and will take into
consideration natural features present at the Mines site, the volume of the overburden
stockpile, and the location of the Augur Creek floodpiain.

Consolidation of- the Stockpiles

The White King overburden stockpile {430,000 cubic yards), off-pile (35,000 cubic
yards)(including portions of Augur Creek impacted by erosion from the stockpiles), and
haul road material (15,000 cubic yards) will be excavated and relocated on top of the
reconfigured protore stockpile. This material will be subsequently covered with regraded
“clay-like material” present within the existing stockpiles. “Clay-like material" is a term used
to describe stockpile materials that consist of mixtures of clay and larger sized particles
that.exhibit significant plasticity in the field and low permeability in laboratory tests. The
clay-like overburden will be compacted which will help impede potential burrowing animals.
Excavation of the overburden stockpile, off-pile, and haul road material will occur during
the first construction season. Additional details on the cleanup approach for the excavation
of soils is presented below. The remedial design for the consolidated stockpiles (also
referred to as the mine waste repository) shall include features to control surface
infiltration, surface water runon and runoff and any impacts from upgradient shallow
ground water. These features may include but are not limited to the following: a low
permeability layer utilizing the maximum thickness of regraded clay-like material over the
top of the stockpile; use of natural features or drainage swales to divert surface water and
french drains to divert shallow ground water away from the consolidated stockpile; and, to
the extent practicable, the final stockpile configuration shall fit into the natural topography.
The design shall be developed to accommodate a 500-year 24-hour storm event. Figure
12-2 shows a conceptual view of proposed design features of the consolidated stockpile.
Figure 12-3 depicts a conceptual cross section of the consolidated stockpile and Figure
12-4 illustrates several conceptual design features of the consolidated stockpile. The final
slopes of the stockpile will be approximately 4 percent on the top and 5:1 on the sides.

" The final dimensions and elevations of the stockpile will be determined during design.

Cleanup Approach for Stockpiles, “Ofi-Pile”, and Haul Road Areas

The low-grade ore and minespoil piles have been sitting at the Mines site for over
40 years and have been subject to wind erosion, oxidation, and leaching. Thus, -
radioactive materials, and other contaminants may have been spread around the
two mines. Figure 11-5 from the Draft EIS provides the approximate areas and
depins of contaminated soil at the White King Mine based on gamma surveys.
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(Figure 11-6 provides a similar figure for the Lucky Lass mine). Information
obtained in the R! indicates that in most cases the stockpiles and disturbed areas
can be readily identified from the native surface material by their color, texture, and
gamma radiation. In order to prevent excavation into naturally occurring
mineralized subsurface soil the following approach has been developed: -

The initial cleanup approach for stockpiles, off-pile, Augur Creek, and haul
road areas is to remove the chalk-like (referring to color and not

.consistency) material down to the original organic soil (or sediment in the

case of Augur Creek) layer using a “visual approach”.

After “visual” cleanup is completed, confirmatory sampling including gamma -
screening’ will be conducted in such a manner as to confirm completeness
of visual removal and achievement.of the soil excavation levels (See Table
12-1 page 12-14), at the level of the organic soil layer. An alternative
approach would be to remove the upper six inches of meadow surface,
wherever it is in contact with the radioactive materials in the stockpile, off-

~ pile, and haul road areas. In either case clean fill will be added to the

surface after soil removal, in order to meet background surface soil
concentrations.

The specific clean-up approach will be determined during the Remedial Design and
Remedial Action Workplan with consideration being given to localized background
for the Mines site. Among the factors which may be considered by EPA in
determining the additional amount of material to excavate will be the following:
satisfying surface exposure or background requirements, the type of material which
is found and whether the material in question is leachable (or has leached) posing a
potential source to ground water or surface water, whether the surface readings
result in finding subsurface naturally occurring radioactive material,-potential -
damage to meadow soils that further excavation may cause, and State acceptance.
A similar approach will be applied to Augur Creek sediment removal. Factors to be

considered by EPA in determining sediment removal will be the toxicity of the
sediments to aquatic organisms using available sediment criteria, risk to

recreational users, and the potential ecological impacts, such as habitat loss or
disruption, associated with removal of contaminated sediments. Following

excavation of soils and sediments, residual risk will be evaluated in accordance witn

ODEQ’s cleanup law (ORS 465.315, OAR 340-122-040).

7 Evidence collecied during the RI indicates that radioactive contaminants are co-located with
other contaminants such as arsenic. An approach to identify and cleanup radiological contaminants, such
as radium-226, to background should assure that arsenic and other uranium decay-series radionuicides
will also be removed. Gamma surveys may be sufficient for initial verification of cleanup. However,

there also may be a need for some representative analytical samphna to confirm the removal of arsenic to
background.
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Stockpile Cover

In addition to the recompacted clay layer mentioned above a two-foot soil cover will be
placed over the mine waste repository. The total area that will require cover material is
approximately 25 acres. General cover soil can be borrowed from numerous sources
including areas at the Lucky Lass mine (1.5 miles from White King mine), National Forest
System lands between the White King mine and Lucky Lass mine {1 mile from White King
mine), as well as private sources located 3, 6, and 15 miles from the Mines site. The soil
cover shall also include a storm water collection system to reduce the potential for erosion
from or pooling of surface water. Final details on the soil.cover and stockpile
configurations will be developed during the design. Vegetation will be established on the
top of the cover consisting of local climax vegetation (i.e., cool season grasses that are
dormant in the summer and do not require long-term wngatnon) The appropriate vegetation
will be determined during the design pnase

Inspection & Maintenance

Inspection-and Maintenance (1&M) of the mine waste repository will include inspection and
repair of the fences/physical barrier, gates, locks, waming signs, monitoring wells, and
maintenance of the 24-inch soil/vegetation cover, and stormwater management system. A
minimum of two site inspections will be conducted each year during the late spring and fall.
It is conservatively assumed that 5 percent of the total acreage of vegetation and 5 percent
of the topsoil volume would be replaced each year.

. A draft &M plan that will be prepared as part of the design which will outline the above

activities and quantitatively define how the inspector should identify a “satisfactory area of
vegetation.” Areas that show signs of erosion or sparse vegetation will be repaired. The
surface will be graded and/or filled to match the surrounding grade with topsoil material.
The area will be reseeded, mulched, and sufficiently watered to restore the vegetation.
Woody shrubs or trees will be identified and removed before deep roots are established.

The cover system will be inspected for areas of significant erosion. To further control
erosion in the long term and prevent gully propagation, certain guidelines will be developed -
during the design. The eroded areas will be backfilled with cover soil and topsoil, and
reseeded/mulched. The cover system will also be inspected for signs of settlement and
subsidence. Areas showing signs of potential ponding or continued settlement will be
backfilled and repaired as described for erosion gullies..

Erosion control devices such as silt fences, hay bales, and/or jute or straw mats will be
inspected during the first year following construction completion. Silt fences, hay bales,
and/or jute or straw mats will be maintained for a minimum of.one year or until a full
vegetative layer has been established. Silt fence posts that are no longer secure or

vertical will be reinstalled. Damaged fabric will be repaired or replaced wnh new fabric.
Hay bales that are no longer intact or secured 1o the subgrade will be replaced. If there is

- evidence that runoff'is passing around the hay bales, then the hay bales will be replaced or

repositioned, or additional hay bales will be added. Damaged jute or straw mats that are
no longer secure will be reinstalled, if necessary, in the event vegetation has not been
established.
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In addition to the above actions EPA can and will require additional actions if necessary to
maintain the protectiveness of the stockpile remedy

Rec!amahon

After excavation of the overburden stockpile, portions of the protore stockpile and off-pile
and haul road areas, the disturbed areas will be reclaimed/revegetated using a minimum of
3 inches of soil. A significantly thicker layer of soil may be required in certain areas to
meet surface soil background levels as previously discussed in the “cleanup approach”.
The vegetation will consist of local climax vegetation (i.e., cool season grasses that are
dormant in the summer and do not require long-term irrigation). The total area requiring
reclamation/ revegetation is estimated to be 36 acres. Based on field observations during
the RI, meadow areas situated on and downgradient of the stockpiles displayed
characteristics (i.e., hydrophylic vegetation, hydric soils, and hydrology) satisfying the
criteria for identification .of a wetland area as outlined in the 1987 Corps of Engineers
Wetland Delineation Manual (ACE, 1987). If there are any potential impacts on the
wetlands due to the implementation of the final remedy, the remedial design will need to
address these impacts.

Monitoring

Ground water, surface water, and sediment monitoring and evaluation will be conducted as
part of the stockpile remedy to: (1) determine the effectiveness of the source control
measures in preventing erosion and infiltration, (2) insure that contaminants are not
migrating into Augur Creek (via surface runoff or ground water discharge to surface water),
(3) further refine background levels and/or establish ground water, surface water, and
sediment trends, and (4) insure the remedy remains protective of the potential beneficial
use (aquatic habitat and livestock) and meets appllcable standards. A monitoring plan
shall be submitted, including a quality assurance program plan and a sampling plan, for
EPA approval during the remedial design. Monitoring locations, sample frequency and
indicator parameters will be defined in the site monitoring plan. The monitoring program
will be assessed periodically to determine if it should be suppiemented or modified in any
way. Additional remedial actions may be required in the event the evaluation of monitoring
data show contaminant levels have increased and/or pose a threat to the environment. The
following are specific monitoring requirements for Augur Creek and ground water
upgradient and downgradient of the mine waste repository.

Augur Creek Sediment and Surface Water i\/lonAitoring

Surface water and sediment samples will be collected in Augur.Creek both
upgradient and downgradient of the consolidated stockpile at a minimum of one
time per year. As previously discussed in Section 8.2 surface water in Augur Creek
is expected to meet Oregon’s State water quality standards (OAR 340-41- 925) ior
the Goose Lake Basin (See Table 8-1) and beneficial uses for the Goose Lake
basin. Monitoring shall be conducted in surface water to insure that these standards
are being met. Sediment monitoring shall be conducted to establish trends and
insure the remedy is protective. .
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Ground water Monitoring

As with surface water, the discharge of ground water to surface water is expected

. to meet Oregon’s State water quality standards. At a minimum, the monitoring plan
shall outline sampling for alluvium and shallow bedrock wells upgradient and
downgradient of the mine waste repository®. The goal of monitoring is to ensure
“that the potential beneficial uses of ground water (discharge to surface water) meet -
Oregon’s State water quality standards (OAR 340-41-925) for the Goose Lake
Basin (See Table 12-5 page 12-16) at the boundary of the waste management area
with Augur Creek and/or to establish a trend toward background concentrations.

° Institutional Controls

Land use restrictions will be put in place to limit and manage human exposure to
contaminated soil underneath the Mine waste repository cover and underlying
groundwater, and any uses that could impact the integrity of the Mine waste cover.
Figure 6-1 shows the boundaries of public and private property at the Mines site. The
private property that requires institutional controls is:

Parcel 1, S1/2NE1/4, Section 30, T.37S., R. 19E W.M. This parcel is currently owned by
the Coppin Trust (surface estate) and members of the Leehmann and Coppm families
(mlneral estate)

Because the mine waste repository will be located on both National Forest System Lands
and private property, different mechanisms for land use restrictions will be required:

For private property land use restrictions will include proprietary controls such as an
equitable servitude and easement (consistent with ODEQ’s “Final Guidance for Use of
Institutional Controls” (ODEQ, 1998). This is a legal instrument placed in the chain of title
that provides access rights to a property for inspection and maintenance and monitoring
and restrictions preventing residential use and installation of drinking water wells. This
type of control shall be set forth in an EPA and DEQ-approved form running with the land
and enforceable by EPA and DEQ against present and future owners of the property. As
an informational device the Mines site will be maintained on DEQ's Environmental Cleanup
Site Information Database as long as the institutional controls remain in effect. One
additional informational device is a deed notice to inform property owners that
contamination remains on site. Placement of a deed notice can be made by EPA.

On National Forest System Land, an amendment to the Forest Plan (attached to this ROD)
has been made by the Forest Service that prohibits the-following uses on 240 acres at the

Mines site. These prohibitions apply to most of the Mine Waste reposstory, ali of the Lucky
Lass stockpile and a smaﬂ portion of the White King pond: - ’

Prohibitions

¥ As discussed in section 5.3.1.5 the perched ground water beneath the protore stockpile had elevated
levels of inorganics and radionuclides which pose a human health risk. This remedy employs institutional controls to
prohibit use of this ground water for drinking purposes and therefore remediation levels or monitoring are not
required for the ground water beneath the consolidated stockpile.
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° Residential structures or use
e Drinking water well drilling
. Any permanent structures
° Permanent recreation sites (e.g., campgrounds) and uses (e.g. swimming in White
King pond) :
o . Removal of stockpiled material
° Agricultural Activities |
. Any other use that would imbact the integrity of the Mine waste repository and

Lucky Lass stockpile, including grazing on stockpiles and off-road vehicle use

. The area of the Mines site was also withdrawn from mining by the Bureau of Land

Management (BLM) on August 9, 1993 to protect the rehabilitation work to be done on the
White King and Lucky Lass mine. This withdrawal will expire on August 9, 2013 (20 years)
unless the withdrawal is extended. The USFS will request that the BLM continue to
maintain a withdrawal of the area of the mine waste repository from mineral entry since
this activity could damage the soil cover and the effectiveness of the remedy.

Confirmation that land use restrictions are obeyed whether on private property or National
Forest System lands will be monitored visually during the site inspections. During the site
inspections, the private.property and National Forest System lands within and adjacent to
the Mines site will be assessed as to whether the land use restrictions have been violated
(e.g., material removed from the repository, construction of housing etc.).

Physical Access Restrictions

Access will be restricted by constructing a fence or other physical barrier surrounding the
mine waste repository in order to prevent exposure to and disruption or use of the
stockpiles materials. This fence/barrier will also prevent disturbance of the mine waste
repository from humans and cattle or medium-to-large animals, which could expose the
material to the effects of wind and water erosion. The specific type.and size of the
fence/barrier will be determined in design. If a fence is selected in design the foundations
for the fence posts will extend below the maximum frost penetration depth to prevent
damage to the fence from the freeze/thaw cycle during the winter months. A fence should
have gates that can be locked at all times. Warning signs will be posted every 200 feet
along the fence/bamer stating the hazards, who to contact, and advising people not to
remove or disturb any of the stockpiled matenal Efforts will be made to reduce the visual
impact of the fence/barrier.

12-8



White King/Lucky Lass Record of Decision

°

12.2. 2 White King Pond
The Selected Remedy for the White King Pond is as follows:

Stormwater Management

A diversion ditch will be constructed around the top of the highwall to collect and direct
stormwater and minimize further erosion of the highwall. A stormwater management pian
shall be developed during the design which will address surface water runoff, impact of
perennial seeps at the base of the highwall, and highwali slope/stability in order to
adequately address continued erosion into the pond.

Maintenance of the White King pond

The pH in the pond water will be increased lhluugll periodic addition of puiverized
limestone, limestone rock, hydrated lime or other neutralizing agents like soda ash. The
state water quality standards for Goose Lake Basis requires a pH range of 7-9. The
limestone application rate and frequency is a function of factors such as existing water
quality, source of acidification, volume of water, residence time of pond water, limestone
application method, and limestone type, purity and particle size. The frequency and rate of
liming will be determined during the design. :

In addition to the liming, fertilizer may be added to the pond to stimulate primary biological
activity. The biomass that would be produced from the biclogical activity would settle to the
bottom of the pond and begin to develop a cover over the existing sediments. Any
additional application volume and frequency of the fertilizer would be determined during the
design and remedial action phase and will depend on the monitoring results dlscussed
below.

Monitoring/Assessment

Monitoring of the pond (water and sediments) and ground water (including surface
discharge or seeps along the highwall) will occur at a minimum of one time per year. A
monitoring plan including a quality assurance program plan and a sampling plan will be
submitted for EPA approval during the remedial design. The overall purpose of the
monitoring is to collect information to evaluate the effectiveness of pond neutralization,
establish trends, and enable further evaluation of the spatial distribution of contaminants
and the risks associated with pond water, seeps, and sediments. Specific objectives
include the following: Improve the conceptual site model for the pond; further describe the
geochemical processes affecting pond chemistry and aquatic life; further characterize the
sources, nature and extent of COCs in sediments, surface water, and seeps, and evaluate
the ability to achieve Oregon’s State water quality standards (OAR 340- 41- 925) for the
Goose Lake Basin, particularly for pH.

In addition to the above monitoring, an assessment of the toxicity, bioavailability and
bioaccumulation potential, and species exposure to contaminants in pond sediments shall
be conducted. This assessment, in conjunction with the above pond monitoring, will
provide information on the ecological risks associated with the pond and the feasibility of

environmental protection for the proposed beneficial uses (primarily aquatic habitat).
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Further evaluation of risks should utilize site-specific factors such as chemical
bioavailability and toxicity to benthic and aquatic organisms using tests acceptabie to EPA.

The results of each seasons sampling and monitoring data will by reviewed annually by the
EPA. The information will be evaluated to determine if the pond neutralization is effective
and what risks are associated with pond sediments. If the data verifies the toxicity of pond
sediments to benthic or aquatic crganisms at the population level which could impact
higher trophic levels, additional action such as sediment capping or dredging may be
required. This action would be documented in an ESD or ROD amendment.

Institutional Controls

Land use restrictions will be put in place to prevent residential, recreational, or agriculture
uses of the pond. Because the White King pond is located on both National Forest System
Lands and private property, different mechanisms for land use restrictions will be required
as described above for the White King Stockpiles. The majority of the pond is on private
land therefore the predominant mechanism for implementation of these controls will be
through proprietary controls such as an equitable servitude and easement (consistent with
ODEQ’s “Final Guidance for Use of Institutional Controls” (ODEQ, 1998).

Access Restrictions

Physical restrictions, such as fencing, will be required to prevent exposure to the pond
water and sediments. These restrictions may be eliminated in the future depending on the
success of neutralization and any actions ta address the risks associated with the pond
sediments. Waming signs will be posted every 200 feet along the fence stating the
hazards, who to contact, and advising people not to swim in the pond.

Inspection and Maintenance

- Site inspections will be conducted at a minimum of twice per year. The inspection and

maintenance activities will include inspection and repair of fences, gates, locks, warning
signs, and monitoring wells caused by inclement weather or vandalism.

12.2.3 Lucky Lass Stockpile

The Selected Remedy for the Lucky Lass Stockpile is:

Soil Excavation

All surface soils that exceed the levels shown in Table 12-5 page 12-16 shall be excavated

and placed within the White King mine waste repository:

Most of these soils have been identified in the Lucky Lass meadow, downhill from the
overburden pile and Lucky Lass pit, with the highest uranium activities occurring in the
upper 1 to 2 feet of soil. Other soils with elevated radium-226 activity occur on top of the
Lucky Lass stockpile as a reddish-black rock, which contrasts with the lower activity chalk- -
colored overburden. It is estimated that approximately 3,000 cubic yards of soil exceed a
cleanup level of 3.6 pCi/g for radium-226 and 38 mg/kg for arsenic. A field screening
methodology for identification of these soils, similar to the approach outlined above for the-
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White King soils, will be developed during the design. The excavated areas will be
restored to existing grade including 3 inches of topsoil. The Lucky Lass stockpile material
that has been impacted by drainage from the Lucky Lass pond will also be excavated and
moved so that there is no further erosion impact from the Lucky Lass pond drainage. The -
excavated material will be regraded with the Lucky Lass stockpiles and the excavated area
will be restored with riprap to reduce erosion. Recontouring of the Lucky Lass Mine
overburden stockpile may aiso be necessary if portions of the stockpile are used as a

- borrow source for the White King mine waste repository cover. Such activities may
include, but are not limited to, regrading the stockpiles to provide slope stability, promote
drainage, and control erosion; placement of topsoil; and establishment of vegetation on the
stockpile. No future monitoring or inspection and maintenance of the Lucky Lass stockpile
will be required. ‘

° institutional Controls

Because the Lucky Lass mine area is situated entirely on National Forest System land,
institutional controls must be implemented through Forest Service mechanisms only. Land
use restrictions are required to prevent residential/recreational use at the mine, installation
of drinking water wells within the stockpile, and removal of stockpile material. As
discussed for the White King stockpile an amendment to the Forest Plan has been made
by the Forest Service to prohibit these and other uses. In addition the area of the Lucky
Lass Mine has been withdrawn from mining as described for the White King Stockpile
remedy. As an informational device the Mines site will be maintained on DEQ’s
Environmental Cleanup Site Information Database as long as the institutional controls are
required. '

o Access Restrictiocns

Short-term access restrictions will include physical restrictions (e.g., fencing), waming
signs, and safety measures until completion of the remedial action.

12.4 PERMITS

CERCLA Section 121(e)(1) states that no Federal, State or local permit shall be required for the
portion of any removal or remedial action conducted entirely "on-site" where such remedial action
is selected and carried out in compliance with Section 121. The term "on-site" is clarified in the
NCP, 40 CFR 300.400(e), which states that on-site means the aerial extent of contamination and
all suitable areas in very close proximity necessary for implementation of the response action. EPA
has determined that the land areas adjacent to the White King and Lucky Lass Stockpiles to be
used for consolidation and/or recontouring of the stockpiled material’are necessary for ,
implementation of the remedy and considered an-site for purposes of CERCLA Section 121(e)(1).
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12.5 SUMMARY OF THE ESTIMATED REMEDY COSTS

The Total Present Worth Cost of the Selected Remedy is approxxmalely $7,900,376° based on a
present worth discount rate of 7% and 30-year O&M. This value is for the combined costs for the
White King Stockpile Alternative SP-3b, White King Pond Alternative WKPW-3, and Lucky Lass
Stockpile Alternative LL-3. These costs are summarized in Tables 11-1 through 11-3.

Due to changes made in Alternative SP-3b during the remedy selection process the cost estimate
in the FS (and presented in Section 10 of this ROD) has been modified to include the additional
costs for excavation of portions of the protore stockpile and the costs for an additional 12-inch soil
cover. In addition to these changes, EPA reduced the contingency costs for this alternative in the
FS estimates from 25% to 10%. This decision was based on input from Jacobs Engineering under
contract to the Forest Service and the Corps of Engineers who felt that a 25% contingency was
too high given the relatively few unknowns associated with this project. This resuited in a
significant reduction in the cost estimate that was shown in the FS for a similar alternative. On the
other hand the cost associated with the sediment monitoring was not estimated in the FS and has
not been included in the total remedy cost. Given the significant unknowns surrounding the nature
and extent of this monitoring no attempt was made to estimate these costs at this time. '

The cost summary provided is based on the best available information regarding the anticipated
scope of the remedial alternative. Changes in the cost elements are likely to occur as a result of
new information and data collected during the engineering design of the remedial alternative.
Major changes may be documented in the form of a memorandum in the Administrative Record
file, and ESD, or a ROD amendment. This is an order-of-magnitude engineering cost estimate .
that is expected to be within +50 to -30 percent of the actual project cost.

12.6 EXPECTED QUTCOMES OF THE SELECTED REMEDY

" The purpose of this 'response action is to control risks posed by direct contact with contaminated

soil, ground water, and sediments and to minimize migration of contaminants to these media. The
results of the baseline risk assessment indicate that existing conditions at the Mines site pose an
excess lifetime cancer risk of 3 x 10 to a current worker exposed to radionuclides in soil. Risks to
workers from arsenic in soils was 6 x 10° . Non-cancer risks were also elevated (hazard index of
4) for current child recreational users primarily from ingestion of arsenic in soils. For potential
future residents the chemical and radionuclide cancer and non-cancer risks were much higher

“(cancer risks up to 5 x 10" and non-cancer hazard indexes up to 5,000) due to 'expos'ure to soil

and shallow ground water.

_ The source control measures of consolidation and cover of the White King stockhiles, off-pile

areas, and haul road and portions of the Lucky Lass stockpile will reduce the pathway of exposure
for human and ecological receptors which will reduce the potential risks to correspond with an

excess lifetime cancer risk of 1 x 10° or a hazard index of 1. It will also reduce the potential

migration of contaminants into Augur Creek surface water, sediments and ground water.
Monitoring of surface water, sediment, and ground water will be conducted to verify that
contaminants are not migrating and ensure the beneficial use of these resources. Implementation

? This number is basad on a combination of revised costs for Alternatives SP-3b as discussed in section 12.7, Cost for WKPW-3,
and Costs for Lucky Lass LL-3. ‘
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of the remedy should be completed within 3 years and allow return of the Mine site (with the
exception of the mine waste repository and pond) to the anticipated future use of recreation,
grazing, and timber production. Riparian habitat in the meadow will also be restored. Short-term
impacts during the period of implementation are minimal and do not persist throughout the entire
year due to snowfall and limited access to the Mines site.

The baseline ecological risk assessment predicted adverse impact to agquatic invertebrates
exposed to non-radionuclide contaminants in the White King pond sediments. The greatest risks
were associated with the arsenic in sediments (H! of 33). Historically very little aquatic life has
inhabited the White King pond. This is probably due to a number of factors including low pH and
elevated sediment arsenic levels. Increasing the pH in the White King pond and further evaluation
of the sediments will help to determine what future beneficial uses of the pond are achievable. If
the data verifies that sediments pose an unacceptable risk to aquatic organisms at the population
level which could impact higher trophic levels, additionai action such as sediment capping or
dredging may be required. This action would be documented in an ESD or ROD amendment. .

12.6.1 Remediation Levels

Numerical cleanup levels have been established to address the primary risk drivers and the RAOs
discussed in Section 8.0. These values will be used to guide soil excavation and ensure that the
source control measures being taken are effective in preventing migration of contaminants into
other media. Due to the natural mineralization in the area of the site preliminary background
levels are higher than either risk based levels or applicable standards, and are therefore the basis

. for most of the cleanup levels discussed below. Further refinement of all media background

values will be conducted as part of the remedial design and remedial action.
White King Stockpile

For the Mines site stockpiles and soils EPA used ODEQ's cleanup law (ORS 465.315 and
implementing regulations at OAR 340-122), which establishes standards for cleanup based on
acceptable risk levels or.background concentration, whichever is higher. At the White King Mine,
background levels are higher than the protective levels, due to the natural mineralization in the
area, and therefore were used to establish excavation levels. EPA and DEQ policy is to remediate
to background, regardless of the risk from exposure to background concentration. Based upon
EPA’s determined subsurface background at White King the remediation levels shown in Table
12-1 apply to excavation into the surface and subsurface. Clean fill will be added to the surface or
excavation after removal of the stockpiles, in order to meet surface soil background
concentrations. Surface soil background levels will be established during the remedial design.

Table 12-1 White King Soil Remediation Lei{éis ,

Area Chemical | Remediation C Basis for Remeadiation Lavel
of Site ‘Level
White Arsenic 442 mgkg Background (95% UTL lognormal subsurface soils
King _ - under and near pile locations omitted)
Soils i
Radium- 6.8 pCig Background (95% UTL normal subsurtace soils -
226 under and near pile locations omitted)

Because arsenic is an intrinsic componant of mineralization at the White King mine,
clsanup for radium-226 to background will assure that arsenic, thorium-230 and uranium-
234 and -238 also will be removad.
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White King Pond Water

The remediation level for arsenic, the primary COC in the pond water, is shown in Table 12-2.
Remediation levels would typically be based on surface water quality standards or pond surface

. water background values, whichever is less stringent. Since the pond was created by mining

activities, a background value, as that term is used by EPA, is not available for the pond. Since
the pond water is primarily derived from ground water the discharge from ground water to surface
water should meet surface water background concentrations since background is higher than the
applicable standard or protective level. Therefore, the value shown below is based on the Augur
Creek surface water background levels. A remediation level for pH has also been established to
guide the neutralization actions being taken on the pond. This value is based on the goal of
meeting Oregon’s State water quality standards (OAR 340-41-925). Further monitoringand
evaluation of the pond during the remedial action will determine the ability to meet this standard.

Table 12-2 White King Pond Water Remediation Levels

Area Chemical | Remediation- Basis for Remediation Goal
of Site . or Goal
Parameter _

White Arsenic 0.033mg/L? 95% UTL Background®

King . .

Pond

pH 7-9 Goose Lake Basin Criteria OAR 340-41-
. 925(2)(d)

2 Based on total recoverable concentrations in water

® 95% UTL normal distribution upgradient of White King pond (value may be elevated
due to an outlier)

White King Pond Sediment

As a result of limited information on the arsenic concentrations in sedimént, and the unknowns
associated with long term pond neutralization, numerical cleanup goals for sediment have not yet
been established. After a period of investigation and evaluation described in Section 12.2
remediation goals will be selected that will be protective of the beneficial use.

Augur Creck Surface Water

Active remediation of surface water is not required in Augur Creek in order to achieve protection of
human health and the environment. Monitoring of surface water will be conducted to ensure the
stockpile remedy is effective and ensure that contaminants are not migrating The remediation
levels for arsenic in surface water are based on the Augur Creek background concentration
developed during-the remedial investigation. By selecting a background level as a goal it is in
compliance with the state water quality standards and the state environmental cleanup law.
Background is provided for under 340-041-925 (3) of the state water quality rule and under OAR
340-122-040 the state cleanup rules. o
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Table 12-3 Augur Creek Surface Water Remediation Levels

Area of Chemical or Remediation Basis for Remediation Level
Site . Parameter Level ‘
Augur Arsenic 0.033mg/L* 95% UTL Background®
Creek
Surface
‘Water

2 Based on total recoverable concentrations in water

® 95% UTL normal distribution upgradient of White King pond (value may be elevated due to
an outlier)

Augur Creek Sediment

Some portions of Augur Creek, particularly those adjacent to the White King stockpiles, contain
elevated levels of arsenic in sediment from stockpile erosion. The maximum observed
background concentration upstream of the White King mine was determined to be 4.2 mg/kg. The
lowest effect level for aquatic life, based on the Ontario Sediment Quality Standard, is 6 mg/kg..
Since this value is less stringent than background it was selected as the cleanup level for these
areas. In the case of Manganese the background value of 1610 mg/kg was less stringent than a
protective level of 460 mg/kg (Hi=1) and therefore background was selected as the remediation
level. A visual cleanup approach as described above for the stockpile soils will be utilized to the
maximum extent practicable, followed by verification sampling.

. Table 12-4 Augur Creek Sediment Remediation Levels
Area of Site Chemical | Remediation Basis for Remediation Level
or Level
Parameter »
Augur Creek Arsenic 6 mg/kg (dry Lowest Effect Level Ontario
Sediment e weight) Sediment Quality Guidelines
Manganese § 1610 mg/kg Background Highest Upgradient
. Concentration

Ground water (White King & Lucky Lass)

Active remediation of ground water is not required at the Mines site in order to achieve protection
of human health. Institutional controls are being used to restrict use of ground water beneath the
stockpiles. (The concentration of arsenic in all downgradient wells are below MCLs). Discharge of

-groundwater to surface water is the State designated beneficial use. (Under the NCP ground water’

would be designated as Class li{b). Eveniually ground water at the edge of the waste _
management area should be returned to drinking water standards (the MCL for Arsenic is currently
50pg/) or background, whichever is less stringent.) In order to protect the aquatic habitat of Augur
Creek, the discharge from ground water to surface water should meet background concentrations
since background is higher than the applicable standard or proteciive level. A potential risk was

12-15



White King/Lucky Lass Record of Decision

also identified for radon in ground water. Again the area background values are elevated and the
basis for the remediation level. (The current proposed MCL for a community water system is 300
piC/L). Monitoring of ground water will be conducted to insure that contaminants are not migrating
and insure protectiveness of the designated beneficial use of ground water.

Table 12-5 White King/Lucky Lass Mine Ground water

Area of Site Chemical Remediation _ | Basis for Remediation
or Level Level
Parameter o
Ground water at Arsenic 0.033mg/L® 95% UTL Background®
Edge of Waste , for Surface Water.

Management Area -
Radon 704pCiL 95% UTL Background for
Ground water”

2 Based on dissolved concententrations in water

b 95% UTL normal distribution upgradient of White King pond (value may be elevated
due to an outlier)

¢ Value derived from 14 “background” wells identified in the RI

Lucky Lass Stockpile

As with the White King soils EPA used ODEQ’s cleanup law (ORS 465.315 and implementing
regulations at OAR 430-122), for establishing standards for cleanup based on acceptable risk
levels or background concentration. At the Lucky Lass Mine, the cleanup goals are lower that at
the White King Mine due to differences in local background levels. The remediation goal for
arsenic is 38 mg/kg based on recreational use (the most likely exposure scenario). The radium-
226 cleanup level is 3.6 pCi/g, again based on background levels. The soil cleanup process will
begin with gamma screening to identify areas with elevated Radionuclides followed by excavation
using a visual criteria as described for the White King stockpile soils. Following soil excavation
confirmation sampling and gamma screening will be conducted to verify cleanup.

Table 12-6 Lucky Lass Soil Remediation Levels
Area of | Chemical Remediation Basis for Remediation Level
Site Level :
Lucky Arsenic 38 mg/kq 1X10°® Protection for Recreational User.ORS’
Lass 465.315
Soils : - —
Radium- 3.6 pCig Background - 95% UTL normal distribution
226 subsuriace soils (without meadow locations)
12-16



White King/iucky Lass Record of Decision

(This page is intentionally left blank) «

12-17



White King/Lucky uSS Record of Decision

SECTION 13 __
STATUTORY DETERMINATIONS

Under CERCLA §121 and the NCP, the lead agency must select remedies that are protective of
human health and the environment, comply with applicable or relevant and appropriate
requirements (unless a statutory waiver is justified), are cost-effective, and utilize permanent
solutions and alternative treatment technologies or resource recovery technologies to the
maximum extent practicable. In addition, CERCLA includes a preference for remedies that employ
treatment that permanently and significantly reduces the volume, toxicity, or mobility of hazardous
wastes as a principal element and a bias against off-site disposal of untreated wastes. The
following sections discuss how the selected remedy meets these statutory requirements.

13.1 PROTECTION OF HUMAN HEALTH AND THE ENVIRONMENT

The selected remedy, Containment and Consolidation of the White 'King Stockpiles (SP-3b), Pond
Water Neutralization (WKPW-3), and removal of soils exceeding remediation goals at Lucky Lass
(LL-3), will protect human health and the environment by:

° Preventing direct contact, including ingestion, dermal contact and inhalation of soils
containing COCs above health-based levels
° Restricting access to the contaminated soils through physical and institutional controls
° Neutralizing the acidic water in the White King pond and restricting access to the pond until
the risks from pond sediments are more fully evaluated
° Consolidating and covering of contaminated soils to reduce infiltration of COCs into ground’
- water : : ' ‘

There are no short-term threats associated with the selected remedy that cannot be readily
controlled. In addition, no adverse cross-media impacts are expected from the selected remedy.

Implementation of the selected remedy is not expected to pose unacceptable short-term risks or
significant cross-media impacts. : ' '

-13.2 Compliance with Applicable or Relevant and Appropriate Requﬁreméms ‘

The selected remedy for the Mines site will comply with Federal and State ARARs that have been
identified. No waiver of any ARAR is being sought or involved for the selected remedy. Where a
State ARAR is equivalent or more stringent that a corresponding Federal ARAR, only the State -
ARAR is identified. The ARARs for the Mines site are identified below.

Applicable or Relevant and Appropriate Requirements (ARARs)

CERCLA remedial action is required to comply with applicable or relevant and appropriate
requirements (ARARs), uniess an ARAR is waived. ARARs for cleanup of the Mines site include
statutory and regulatory requirements promuligated by the Siate of Oregon that address the
disposal of radioactive material including uranium mine overburden. Also see Section 10.2.1 for a
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discussion of this ARAR. These rules require that radioactive material not be located in: certain
specified locations which affect some of the stockpiles and the placement of the mine waste
repository at the Mines site. The rules include a pathway exemption set forth in OAR 345-050-
0035, which exempts certain material from the rules. The Oregon Office of Energy, the agency
charged with administering these laws, determined that the floodplain and erosion standards apply
to the overburden piles because the gamma pathway set forth'in OAR 3450-50-0035 is exceeded.
OOE has determined that concentrations of radicactive material in the overburden and protore
stockpiles at the Mines site exceed the pathway exemption and therefore are subject to the
requirements of this rule. For such disposal, a site is not suitable if it is located in: an area subject
to surface water erosion over the projected life of the facility considering historical erosion, ancient
shorelines, stream beds and cutting due to floods; a 500-year floodplain of a river, stream or creek
considering potential erosion effects; an active fault zone; an area of ancient, recent or actlve
mass movement; an area subject to volcanic damage.

The selected remedy will also comply with the following ARARs:

Federal Endangered Species Act of 1973 (16 USC 1531 et seq., 50 CFR Part 200, 402). This
regulation is applicable to any action authorized, funded, or carried out by any Federal agency that

" could jeopardize the continued existence of any listed species or result in the destruction or

adverse modification of habitat of such species. The listed and proposed endangered and
threatened species that may occur within the area of the Mines site is the bald eagle, Canada

“Lynx, and Modoc Sucker. A biological evaluation completed by the Forest Service on 6/15/01

determined no impact or environmental effects from the project on habitat, individuals, a
population, or listed or sensitive Therefore EPA has determined the implementation of the
selected remedy is not likely to affect the listed species or their designated critical habitat.

Oregon Revised Statute (ORS) Chapter 469.375. (Required Findings for Radioactive Waste
Disposal Facility). Under this statutory provision, the Oregon Energy Facility Siting Council (EFSC)
shall not issue a site certificate for a waste disposal facility for uranium mine overburden unless
certain findings are made. Although a site certificate issued by the EFSC is not required at this
site pursuant to CERCLA Section 121(e)(1), portions of this requirement are relevant and .
appropriate. The remedial action will comply with this requirement by not locating the mine waste
repository in an area determined to be potentially subject to river or creek erosion within the
lifetime of the facility.

Oregon Administrative Rules (OAR) Chapter 345, Division 50 (Radioactive Waste Materials),
Section 60 (Site Suitabiiity). These rules are applicable and govern disposal of radioactive

material, including uranium mine overburden. For such disposal, a site is not suitable if it is

located in: an area subject to surface water erosion over the projected life of the facility
considering historical erosion, ancient shorelines, stream beds and cutting due to floods; a 500-
year floodplain of a river, stream or creek considering potential erosion effects; an active fault
zone; an area of ancient, recent or aciive mass movement; an area subject to voicanic damage.
The remedial action will satisfy this requirement because the mine waste repository will not be
located in any of these areas. The rules also include a pathway exemption set forth in OAR 345-
050-0035, which exemptis certain material from the rules however, the Oregon Office of Energy,
the agency charged with administering these laws, determined that the concentrations of
radioactive material in the siockpiles at the White King mine exceed the gamma pathway set forth
in OAR 3450-50-0035. OOE made this determination based on radium-226 concentrations
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sampled in the stockpiles (OOE’s June 21, 2000 letter sets forth the reports of sampling data).
OOE compared these concentrations to levels seen at other sites, and concluded that gamma
radiation at the White King overburden and protore stockpiles would result in exposures exceeding
500 millirern per year. Because the exemption does not apply, the remedy will comply with these
requirements.

Water Pollution Control Laws (ORS Chapter 468B) and Oregon Stormwater Standards (ORS

~ Chapter 468B.025). Although the administrative permitting requirements of this provision are not

applicable to the Mines site, the substantive stormwater protection requirements are relevant and
appropriate. The 468 requirements address effluent standards, substantive permit requirements
for discharges to U.S. waters, and minimum Federal water quality criteria. The remedy will meet
these requirements by consolidating the stockpiles with a cover and native vegetation, and
treatment of the White King pond water. Monitoring will be conducted on surface water to ensure

the remedy meets these requirements. ' The 468B requirements address any construction activity

that disturbs more than 5 acres. Although a permit is not required at the Mines site pursuant to
CERCLA Section 121(e)(1), the substantive provisions of Oregon’s NPDES general permit 122-E

will apply. The remedial action will meet these requirements through preparation of an erosion and

sediment control plan during the design. This plan will use best management practices to prevent
discharge of significant amounts of sediment to surface waters in order to comply with water
quality standards in OAR 340-41.

Clean Air Act, 42 U.S.C. §§ 7401 et seq., (CAA), National Ambient Air Quality Standards
(NAAQS) 40 CFR. Part 50; Oregon implements the Federal Clean Air Act requirements and
ambient air standards. These regulations are applicable for control of dust particles emitted into
the air during remediation construction activities. The selected remedy will meet these
reqmrements by using dust control measures while excavating the stockpiles.

Oregon Environmental Cleanup Law, Oregon Revised Statute (ORS) Chapter 465.315; OAR
Chapter 340 Division 122 (Hazardous Substance Remedial Action Rules) . These rules are
applicable for the establishment of cleanup levels and selection of remedial actions. OAR 340-
122-040(2) requires that hazardous substance remedial actions achieve one of four standards:

a)acceptable risk levels, b) generic soil numeric cleanup levels, ¢) remedy-specific cleanup levels
provided by ODEQ as part of an approved generic remedy, or d) background levels in areas where
hazardous substances occur naturally. The risk based and background levels are applicable to
the Mines site.

~

OAR 340-122-115 defines the following maximum acceptable risk levels:

o 1 x 10° for individual carcinogens
° 1 x 107 for multiple carcinogens, and
® a Hazard Index f 1.0 for noncarcinogens

These acceptable risk levels were used as a basis to establish soil remedial goals for the Mines
site, taking into account the current and reasonably likely future land use, as presented in Section
6. These remedial goals are applicable to soil at the Mines site where COC concentrations in soil
exceed the remedial goals and background and will be achieved through a combination of soil hot
spot removal, consolidation and covering, and institutional controls.
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OAR 340-122-085(7) requires that,' for hot spots of contamination in media other than ground
water or surface water, the feasibility of treatment be evaluated. This evaluation is discussed
further in Section 11.

Further assessment of the White King pond will determine the effects of arsenic on aquatic
invertebrates. Additional action, if determined to be necessary, to address unacceptable risk

levels in the aquatic environment will be documented in an ESD or ROD amendment.

OAR Chapter 345, Division 92 (Standards for the Siting of Uranium Mills), Section 31(1)
(Standards Relating to Public Health and Safety of Uranium Mill Operation,

Decommissioning and Waste Disposal). This regulation establishes standards that apphcants
must meet to obtain a site certificate for uranium mills and related and supporting facilities, which
includes any site for the permanent disposal of mine overburden. This regulation is not applicable
to the remedial action because it applies to an application to prospectively construct and operate a
uranium mill and supporting facilities. However, this regulation is relevant and appropriate because
it establishes allowable radiation equivalent criteria for any member of the public, criteria for
release of airborne effluents and protection criteria for population doses. The remedy will meet
these requirements by covering the stockpiles and reducing radiation exposures to below the
levels established under these requirements (25 millirems to whole body, 75 millirems to thyroid,
etc).

OAR Chapter 345, Division 95 (Construction, Operation and Decommissioning Rules for
Uranium Mills), Section 90 (Public Health Impacts). This regulation applies to uranium mills
and related and supporting facilities operated-pursuant to a site certificate agreement. Itis
relevant and appropriate because it establishes allowable radiation equivalent criteria for any .
member of the public, criteria for release of airborne effluents and protection criteria for population
doses. The remedy will meet these requirements by covering the stockpiles and reducmg overall
radiation exposures.

36 CFR Part 228 (Minerals), Section 8. These regulations are intended to minimize adverse

. environmental impacts on National Forest Service System surface resources in connection with

operations authorized by Federal mining. In addition o requiring compliance with applicable air
quality, water quality, and solid waste standards, this section requires that operators, to the extent -
practicable, harmonize operations with scenic values through construction of structures which
blend with the landscape, take all practicable measures to maintain and protect fisheries and

" wildlife habitat that may be affected by operations, construct and maintain all roads to assure

adequate drainage and minimize damage to soil, water and other resource values, and reclaim the
surface disturbed in operations by controlling erosion, landslides, and water runoff, isolating,

« removing or controlling toxic materials, reshaping and revegetation of disturbed areas where

reasonably practicable, and rehabilitating fisheries and wildlife habitat. This section is relevant and
appropriate to the remedial action at the Mines site. - The selected remedy will meet these
requirements by excavating and consolidating stockpiles to blend with the natural contours at the
Mines site. Placement of a soil cover and establishment of vegetation on the stockpiles will also
prevent erosion and reduce infiltration which will protect Augur Creek and its associated wetland
habitat. Neutralization of the White King pond may allow the establisnment of a diverse aquatic
community which will enhance and protect this habitat.
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Oregon Administrative Rules, Chapter 345, Division 95 (Oregon Construction, Operation and
Decommissioning Rules for Uranium Mills) Section 118 (Mine Reclamation). Because this
regulation applies to uranium mills and related and supporting facilities operated pursuant to a site
certificate agreement, it is not applicable to the remedial action. However, it is relevant and
appropriate because it requires that a mine site be reclaimed by modifying overburden and waste
dump slopes to grades favorable to reclamation, implementing surface water management
measures to prevent water collection or erosion in the area and te aid in revegetation of the site.

Oregon Administrative Rules, Chapter 632, Division 30 (Or_egon Mined Land Reclamation
Action) Section 27 (Minimum Standards for a Reclamation Plan). These rules prescribe
procedures for obtaining an operating permit and complying with other requirements of the Oregon
Mined Land Reclamation Act. Aithough a permit is not required at the Mines site pursuant to
CERCLA 121(e)(1), portions of the substantive requirements are relevant and appropriate.' A
reclamation plan is not required to be submitted, although the remedial design will address certain
minimum standards of a reclamation plan. :

Migratory Bird Treaty Act (16 USC 703 et seq.). The Migratory Bird Treaty Act makes it uniawful
to “hunt, take, capture, kill” or take various other actions adversely affecting a broad range of
migratory birds, including mallards, ravens, juncos, nuthatchs, chickadees, and sandhill cranes
(see 50 CFR 10.13) for a list of protected migratory birds) without prior approval by the

Department of the Interior. This statute and implementing regulations are relevant and appropriate
for protecting migratory bird species identified at the Mines site. The selected remedies will be
carried out in a manner that avoids taking or-killing of protected migratory bird species, including
individuat birds or their nests.

Other Criteria, Advisories, or Guidance To-Be-Considered (TBCs) for this remedial action

Additional pohcnes guidance, and other Iaws and regulations consudered in the selection of the
remedy, or which impact the remedy include the following:

Health and Environmental Protection Standards for Uranium and Thorium Mili Tailings, 40
C.F.R §192, Authority: Sec. 275 of the Atomic Energy Act of 1954, 42 U.S.C. §2022, as added
by the Uranium Mill Tailings Radiation Control Act of 1978, Pub. L. 95-604, as amended.).

~ This rule provides general design standards for cleanup and disposal of uranium tailings from

inactive uranium processing sites as well as regulations to correct and prevent contamination of
ground water from these sites. Because mine wastes are radiologically and geochemically similar
to tailings, this standard is “to be considered” in design of the mine waste repository and soil cover.

International Atomic Energy Agency (IAEA) Guidelines (Technical Report Series No. 335).
This document provides current practices used in design, siting, construction, and closeout of
impoundment facilities for uranium mill tailings. Because the Mines site does not contain mill
tailings, these guidelines are not directly applicable to the selected remedy. However, given the
similarity between the wastes at the Mines site and those discussed in these guidelines and the
similar goals they are “to be considered” in the design of the mine waste repository and soil cover.

The EPA action level of 4.0 pCi/l of indoor radon is commonly recognized by'Fedefal (and ODEQ) .
agencies as an upper limit on radon exposure in the home. This is equivalent to 0.02 WL (Lung
Cancer Risk from Indoor Exposures to Radon Daughters, Internal Commission on Radiological
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Protection (ICRP) Publication 50, 1987, Pergamon Press, Oxford). The selected remedy will meet
these levels by covering the stockpiles and preventing future residential use of the Mines site.

Post construction monitoring of the mine waste repository will be conducted to confirm compliance
with these levels.

U.S. Water Quality Criteria, 1986

The water quality criteria are standards for ambient surface water quality. These criteria present
guidance on the environmental effects of pollutants that can be a useful reference in
environmental monitoring. These criteria are “to be considered” in monltonng surface water at the
Mines site and evaluating remediation levels.

13.3 COST-EFFECTIVENESS

¥
The selected remedy is determined to be cost-effective. In making this determination, the
following definition set forth in the NCP was used: “A remedy shall be cost-effective if its costs are
proportional to its overall effectiveness.” (40 CFR §300.430(f)(1)(ii{D)). This was accomplished by
evaluating the “overall effectiveness” of those alternatives that satisfied the threshold criteria {(i.e., =
were both protective of human health and the environment and ARAR-compliant). Overall
effectiveness was evaluated by assessing three of the five balancing criteria in combination (long-
term effectiveness and permanence; reduction in toxicity, mobility, and volume through treatment;
and shont-term effectiveness). Overall effectiveness was then compared to costs to determine
cost-effectiveness. The relationship of the overall effectiveness of this remedial alternative was
determined to be proportional to its costs and hence this alternative represents a reasonable value
for the money to be spent.

 The estimated present worth cost of the selected remedy is as follows:

Alternative SP-3b (stockpiles): $6, 625,376
Alternative LL-3 (Lucky Lass): $535,000
Alternative WKPW-3 (White King Pond): $740,000

13.4 UTILIZATION OF PERMANENT SOLUTIONS AND ALTERNATIVE TREATMENT
TECHNOLOGIES (OR RESOURCE RECOVERY TECHNOLOGIES) TO THE MAXIMUM
EXTENT PRACTICABLE

The selected remedy represents the maximum exient to which permanent solutions and treatment
technologies can be utilized in a practicable manner at the Mines site. Of those alternatives that
are protective of human health and the environment and comply with ARARSs, the selected
remedy provides the best balance of trade-offs in terms of the five balancing criteria, while also
considering the statutory preference for treatment as a principal element and bias against ofi-site

treatment and dispesal and nnnc:dermn State and commun m‘y’ acceptance.

13.5 PREFERENCE FOR TREATMENT AS A PRINCIPAL ELEMENT

The selected remedy utilizes alternative treatment (or resource recovery) technologies to the
maximum extent practicable for this site. The remedy for the White King Pond, in-situ
nautralization, satisfies the statutory preterence for treatment as’a principal element of the remedy.
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Neutralization of the pond water increases the pH and reduces the concentration of COCs in the

surface water. Treatment of the remaining threats, stockpile soils, was not found to be practicable
due to the large volume.

13.6 FIVE-YEAR REVIEW REQUIREMENTS

Because this remedy will result in hazardous substances, pollutants, or contaminants remaining
on-site above levels that aiiow for uniimited use and unrestricted exposure, a statutory review will
be conducted within five years after initiation of remedial action to ensure that the remedy is, or will
be, protective of human health and the environment.
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SECTION 14
DOCUMENTATION OF SIGNIFICANT CHANGES

The Proposed Plan was released for public comment in October 1999. It identified Alternative SP-
3b as the preferred alternative for the White King stockpiles which included recontouring of the
protore stockpile, consolidation with the overburden stockpile, a 24-inch rock/soil cover, and a 20-
foot setback from Augur Creek (excavation of 33,000 cubic yards). Comment was received from
OOE indicating that Alternative SP-3b would not comply with State of Oregon requirements
because the mine waste repository would still be within the Augur Creek floodplain.

tn order to meet the State requirements Alternative SP-3b was modified as discussed in Section
8.3.1.3. This change requires movement of approximately 138,000 cubic yards of the protore
stockpile from the Augur Creek floodplain. While this is a larger volume of material than was
originally described in the FS for this alternative, this action serves the same purpose, to prevent
erosion, and therefore could have been reasonably anticipated based on the information in the
Proposed Plan.

The preferred alternative also identified a 12-inch rock bio-barrier covered by a 12-inch soil cover
for the White King mine waste repository. After the public comment period, EPA sought additional
input on the cover design from the U.S. Army Corps of Engineers (COE) and other technical
experns within EPA. The COE and others commented that the 12-inch soil layer, underlain by a 6
or 12-inch bio-barrier (cobbles) may not perform as intended and may effectively prevent plant root
penetration and the establishment of vegetation on the soil cover. The 12-inch rock layer would
also cause the coversoil to dry out very quickly (from above and below) leaving inadequate
moisture for good vegetation. A poor stand of vegetation could lead to a higher long-term erosion
rates of the 12-inch soil cover. In addition it was felt that 12 inches of soil alone is too thin to
provide protection against large rainfall events and that 24 inches of soil would provide additional
protection from long-term erosion. Based upon this input, EPA changed the soil cover design from
24 inches of rock/soil to 24 inches of soil. While this design does not eliminate potential
biointrusion of the burrowing animal species present at the Mines site (mice and shrews), it will
allow for establishment of vegetation and protection from erosion. EPA felt that establishment of
vegetation outweighed the potential impact from burrowing animals, which can be easily
addressed through annual maintenance. In addition field observations of the piles indicate no
presence of burrrowing animals and suggest the overburden material is not physically suited for
constructing burrows. This change also could have been reasonably anticipated based on the

_ information in the Proposed Plan.

Cost Calculations

The cost estimaies presenied in the FS and the Proposed Plan included a 25% allowance for
contingencies. After the public comment period EPA re-evaluated the FS cost estimates.

Typically the contingency percentage is included to cover costs for unforseen construction
conditions as well as costs for incomplete designs during construction. While it is possible for total -
percentage contingencies to reach 35% on some projects, this usually happens at projects with -
complex treatment trains utilizing 2 number of treatment technologies. At the Mines site EPA
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believes that there are few unknowns that would complicate the implementation of the stockpile
remedy. The material to be excavated is easily identified and the volumes are known. There are
no complex treatment processes or specific difficulty in handling the material. Therefore, EPA
believes that it is maore appropriate to use a 10% figure for contingency to estimate the costs of the
stockpile alterative SP-3b which is reflected in Table 11-1. While it was also felt that the
construction management costs were higher than what is typically used, these values were not
changed. There have been no changes made in the costs associated with the selected alternative
for the White King pond or Lucky Lass stockpile. '
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Surface Water Modeling Report - Augur Creek
500-Year Floodplain Survey
White King/Lucky Lass Mines Site
Lake County, Oregon
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- TABLE 5-1 -white King Surface and Subsurface Soil-—-Comparisons {0 Standards

Surface and Subsurface Sail UMTRA 90% UCL Selected for 80% UCL Seledgd for
5Xs Soil Pile Detailed Off-Pile Detailed
Background | Background® | Standards | Concentration Discussion® | Concentration Discussion®
Inorganics {Markg)j
Aluminum 106000 530000 . NV 23365 N 43783 N
Antimony 99 uJ 495 NV 76.4 Y 547 N
rsenic 5.2 26 NV 2315 Y 111 Y
Barium 598 2990 NV 160 N 277 N
Beryllium . 2 10 NV 427 N 249 N
Cadmium 067 ' 335 - NV 0.45 N 0.36 N
Chromium 572 286 NV 15.2 N 282 N
Cobalt 7T 189 NV '9.27 N 17.45 N
Copper _ 61.2 306 NV 31 N 433 N
iron 64800 | 324000 NV 17834 N '30348 N
Lead 13.6 68 NV 64.4 N 128 N
||Manganese 1640 8200 NV 408 N 1478 N
([mercury 006 |u 03 NV 1.3 Y. 0.48 Y
{Molybdenum* NA — NV 535 N 8.07 N
Nicket 68.7 344 NV 16.6 N 31.3 N
Selenium 0.63 uJ 3.15 NV 2.04 N 36 N
Siver 0.95 475 NV 0.57 N 1.12 N
Strontium® - NA —— NV 74.9 N 52.1 N
Thallium 0.47 2.35 NV 3.87 Y 1.26 N
Vanadium 159 795 NV 35.4 N 773 N
Zinc 88.8 444 NV 54.2 N 62 N
Radionuclides (pCi/g)
Uranium 234 0.7 35 NV - 24.3 Y 125 Y
Uranium 238 . 073 3.65 NV 232 Y 131 Y
Radium 226 031 155 5.36%15.31° 358 Y 1.2 N
Radium 228 0.53 2.65 NV 0.92 N 0.54 N
Thorium 228° NA — NV — N — N
Tharium 230 115 5.75 NV 374 Y 263 - N
Thorium 232 0.75 375 NV 0.99 N 0.49 N

2 - When the background concentrabion was undetecied 5 tmes the getection ilmit was used

b - UMTRA surtace sail stanaard :s the background value plus 5 pCvg

¢ - UMTRA subsurface sod standard 1s the background value alus 35 pCig

d - The compounds selected for detailed discussion nad $0% UCL concentratcns greater than the stanaard (or greater (ha.n S times background if no standard exists).
NA . Not analyzed

NV - No vaiue

* Pre-R| data did not have bac'kground samples collected

U = Ungetected

J = Estimated

B-1
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TABLE 5-2 ;Lucky Lass Surface and Subsurface Soil—Comparisons to Standards

Surface and Subsurtace Soil UMTRA 90% UCL Selected for | 20% UCL Selected for
5Xs above Soil Pile Detailed Ofi-Pile Detailed
Background Backgrogda | Standards Conceﬂt_rition Discussion | Concentration Discussion |

Iinorganics {ma/kg) ]
[laiuminum 85185 425925 NV 26745 N 31122 N
[{Antimony 97 485 NV 483 N 3.96. N
[larsenic 39 19.5 NV 5.75 N 3.3 N
flBarium €63 3315 NV 452 N 288 N
[lBerytiium 24 12 NV 204 N 151 N
ficadmium 055 275 NV 0.39 N 0.28 N
[iChromium 25 125 NV 11.8 N 17 N
[icobart 28 140 NV 11.9 N 108 N
[lcopper - 53 265 NV 245 N 271 N
ffiron 47200 236000 NV 22765 N 24262 N
[lLead 16.7 '83.5 NV 125 N 1324 N
[IManganese 3020 15100 NV 1626 N 770 N
iIMercury 0.06 03 NV 0.03 N 0.3 N
iMolybdenum- NA . NV — N- 322 N.
{[Nicket 36 180 NV 13.8 N 167 N
fIsetenium 1 5 NV 1.28 N 1.45 N

isiver 072 36 NV '1.01 N 1.58 N

[lstrontium: NA | | NV —— N 119 N
[hatiium 0.36 18 NV 0.38 N 0.5 N
fivanadium 128 640 NV 49.9 N 54.5 N
{izinc 107 535 NV 49.7 N 51 N
{[Radionuciides (pCiig)
[furanium 234 1.35 6.75 NV 3.67 N 211 N
[{uranium 238 1.19 5.95 NV 3.69 N 219 N
{iRadium 225 0.72 36 536°1531°] 249 N 1.47 e
{{Radium 228 079 3.95 NV 1.08 N 0.77 N
[[mhorium 228" NA - N | N[ N
ihorium 230 114 5.7 NV 3.68 N 208 N
{fmorum 232 1.08 5.4 NV 1.08 N 074 N

a- When the backgrouna concentration was un;:elec‘led. 5 umes the cetecton limt was used.

o - UMTRA surtace sod stanoard s the backgroung value olus 5 pCug. -

c - UMTEA cupsunace sod s1anaard is the tackgreund value pus 15 oCog.

- Tre zcmpounds selecteg ‘It celaleg d;s:uss:on rad 20°% LCL zercentrations greater than the s1anaarg (or grealer tnan 5 times SaskgICung 1 no S1aNQarg exisis,

2 - Arsemc and A adium- 226 were setected for detaled CiscussiIon even thcugh they 4o not meet the cnitera 1or setechion. Ther setection 3t Lucky L3ss was bases onw on

then sigriicance at Whie <.ng

A - Melaray zed.

MV - Mo vawe.

© T-2.8 1313 0d rot Rave CATKCIOUNG Samgtes callecied.

2z .-cetecien

97-638a.xls 4-7
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Table 5-3 Stockpile Soil Comparisons

White King Protore Pile White King Overburden vl;i!e {,ucky Lass Overburden Pile

Ave Ave. Ave. Ave. Ave Ave. Ave. Ave. Ave Ave. Ave. Ave.

Conc. Conc. Conc Conc. Conc. i Conc. Conc Conc. Conc. Conc. Conc Conc.

Surface 2.5-10ft 10ft-Nat Native- Surface 2.5-10ft "y 10ft-Nat Native- Surface 2.5-101t 10ft-Nat Native-

Soil i 10ft, Soil 10ft Soil- ‘ 10ft
Antimony | 32.9 39.61 103.38 12.5 ND 3 89.3 7.65 ND ND ND ND 4.53
Arsenic 3945.25l 27975 776.43 1086 769 . 3677.6 75645 | 59.53 11.9 368 2.28 .1 6.42
Mercury NR 1 1051 3.87 13.1 NR - 20.77 . 234 - 0.98 ND | ND ND ND
U-234 NR 54717 12.09 932 NR 22.88 12.22 2.98 NR 1.87 1.76 | 4.46
U-238  § NR i 54.08 12.25 8.11 NR 202- 11.09 2.8 INR 2.02 1.81 4.18
Ra-226 NR 36.88 11.66 6.58 NR 53.14 2837 | 164 NR 1.99 ‘ 1.43 233
Ra-228 NR 0.89 0.87 0.52 NR i 111 0.87 0.48 NR 1.11 1.07 10.84.
Th-230 NR 61.77 10.28 6028 NR 51.85 22.06 274 NR 1.71 1.48 4.6
Th-232 NR 1.07 0.88 0.89 NR - 127 08 0.4 NR 1.0 1.23 0.86

Inorganics - mg/kg
Radionuclides - pCi/g
ND- Non-detected
NR- No result
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TABLE 5-4 —-Augur Creek, Seep, and Drainage Channel Surface Water
Comparison te Standards

AWQC® Selected for
. SX Freshwater Oregon 90% Detailed
| Analytes Background Background® Chronic Standard UCL Discussion®
Total inorganics (pa/L)
JAlumninum 1600 8000 N/A - 654 N
atimony 50 U 250 1600 - 1600 25.0 N
Arsenic 10.5 52.5 190° 150° 11.1 N
Barium a4 4 222 N/A . 280 N
Beryllium 1 u 5 5.3° 5.3 0.5 N
Cadmium 2 U 10 1.1 11 1.0 N
Chromium 5 U 25 11 11 25 N
Cobalt 3 v 15 N/A . 15 N
Copper 76 38 12 12 17 N
fron 917 4585 1000 1000 626 N
llLead 2.1 10.5 32 32 33 Y
I Manganese 46.3 2315 N/A 85 N
hvercury 01 U 05 0.012 0.012 0.06 Y
[INicket 11.7 ‘585 160 160 57 N
Selenium’ 1.8 9 35 35 1.0 n
Siver 3 U 15 0.12 0.12 15 N
Thallium U 5 40! 40 0.55 N
Vanadium 47 235 N/A - 26 N
Zinc 10 50 110' 110 - 6.7 N
lRadionuclides (pCi/L)
{luranium 234 05 ul - 2s. N/A - 267 Y
[luranium 238 05 U 25 N/A - 2.82 Y
{Radium 226 05 u 25 NIA 3 0.28 N
Radium 228 1 ul 5 NIA - 0S N |
Thorium 230 0.98 49 N/A - 0.36 N
Thofium 232 05 U 25 N/A - 0.2 N

a - If background concentrations were undetected, Sx the detection limit was used.

b - EPA, 1986, Oregon Regulation 340.41; Ambient Water Qualtty Criteria.

¢ - Analyte was selected for detailed discussion if the 80% UCL concentration was > the standard or
> Sx background if no standard exists.

d- Trivaler\1t arsenic standard is used in lieu of tatal arsenic standard.

e - insufficient data to develop criteria; value bresemed is the Lowest Observed Effects Level.
f - Hardness dependent criteria (100 mg/L used).

N/A: Not available.
U = Undetected

97-63Ba.xis 4-14
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TABLE 5-5 -wWhite King and Lucky Lass Ponds Surface Water—Comparison to Standards

AwaQcs White King Pond Selected for Lucky Lass Pond Selected for
Freshwater 80% Detaited S0% Detailed
Analytes Chronic UcL Discussion® ucL Discussion®
Total Inorganics (yall) '
JAluminum N/A -4130 N 4379 N
ntimony 1600 25.0 U N 25 U N
Arsenic 190° 99.4 N - 174 N
Barium N/A 337 N 27.8 N
Beryllium 53 52 N 10 U N
Cadmium 1.1° 20. . 9] N 2.0 U N
Chromium .1 4.9 U N 4.9 U N
Cobat T NIA 449 N 29 U N
Copper 12° 122 Y 4.0 N
Iron 1000 1677 Y 2911 Y
Lead 3. 0.9 N 1.8 N
Manganese N/A 1170 N 111 N
Mercury 0.012 0.1 Y Q.1 U N
Nickel 160° 101 N 9.8 U N
- isetenium 35 6.0 N 25 N
Sitver 0.12 29 U N 2.9 U N
Thallium 40° 1.9 N 1.0 u N
Vanadium . WA 2.0 U N 74 N
Zinc 110° 159 Y 8.1 N
. Radionuclides {(pCiL)
Uranium 234 N/A - 8.35 N 0.43 N
Uranium 238 N/A 8.17 N 0.79 N
Radium 226 NA 0.81 N 0.62 N
Radium 228 N/A 0.98 U N 0.98 U N
Thorium 230 N/A 0.26 ] N 0.39 N
Thotium 232 N/A 0.19 ) N 0.3 U N

N/A: Not available.

U = Undetected

97-638a.xls 4-15

background concentrations exist for pond surface water.
Note: For analytes that were all undetected, the "S0% UCL" is the 80% UCL of the reported detection limits.

a: Trivalent arsenic standard is used in lieu of total arsenic standard.
b: Insufficient data Yo develop crteria; value presented is the Lowest Observed Effects Level.
¢: Hardness dependent critefia (100 mg/l used). )
d: Analyte was selected for detailed discussion if the 30% UCL concentration was greater thzn the standard. No

B-5

* EPA, 1986, Oregon Regulation 340.41; Ambient Water Quality Criteria
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TABLE 5-6 =Augﬂr Creek and Drainage Channel Sediment—Comparison to Standards

Ontario Sediment ’ Selected for
nalytes X Quaiity Standards S0% Detailed
: Background Background® | Lowest EffectLeve! |- UCL Discussion®

Inorganics (mg/kg) )

Aluminum 51100 255500 NV 38826.3 N
1|Antimony - 75 375 NV 7.7 N-
Ylarsenic 42 21 6 65.2 Y

Barium 316 1580 NV 275.7 N

Beryllium 1.7 8.5 NV 2.4 N

Cadmium 0.5 2.7 06 07 Y.

Chromium 158 179 26 330 Y.
flcobat” 259 . 1295 NV 295 N

Copper 489 ] 2445 16 39.5 sl

iron 50500 252500 20000 413438 ¥

Lead 11.2 - 56 .31 9.4 N

Manganese 1610 8050 460 . 24617 N

IMercury 0.09 U 0.45 0.2 0.1 N
iINicket 4438 224 16 39.9 ¥

Selenium 1.3 6.5 NV 0.5 N

Silver 0.9 46 NV 0.7 N

Thallium 0.33 U 1.65 _ NV - | o5 N

Vanadium 139 695 NV 1123 N

Zinc 83.1 4155 120 111.9 N
IRadionuclides (pCi/g) ) '

Huranium 234 0.94 ‘ 47 NV 10.8 52
Huranium 238 .0.53 2.7 NV 11.6 N

Radium 226 0.44 2.2 NV 0.8 N

Radium 228 0.42 2.1 NV 0.4 N

Thorium 230 0.58 © 29 NV .18 N -
Nrhorium 232 0.5 u 25 NV 0.3 N

Background concentrations determined from samples collected upgradient from the Mines site in'Augur Creek.
a - If background concentrations were undetected, Sx the detection limit was used. _—
b - Analyte was selected for detailed discussion if the 90% UCL concentration was > the lowest effect

tevel standard or > 5x background if no lowest effect level standard exists. :
NV - No value.
U = Undetected

' 97-638a.xls 4-16 B-6 : 8121197



TABLE 5-7 White King and Lucky Lass Ponds Sediment - Comparison to Standards

Ontario Sediment White King Pond Selected for | Lucky Lass Pond Selected for
Analytes Quality Standards 80% Detailed S0% Detailed
, Lowest Effect Level ucL Discussion® ucCL Giscussion®
Inorganics {ma/kg) '
Aluminum NV 36408 N 44883 N
Artimony TNV 219 N N/A N
Areenic ‘ 6 24582 Y 65 Y
Barium : NV . 149 N 240 N
Beryllium NV 6.8 N 1.5 N
Cadmium .06 03 U N 0.3 lu N
Chromium . , 26 ' 15.8 N 149 N
Cobatt TNV 12.4 N 12.3 N
Copper 16 318 Y 316 Y
Iron , 20000 58956 Y 32289 Y
Lead 31 . 435 Y 95 N
Manganese 460 304 N 739 Y
laercury 0.2 96 Y- 0.1 U N
Nickel 16 - 19.1 Y 17.9 Y
Seleniumn NV 0.5 N 0.7 U N
Sitver NV 0.8 N 0.7 N
Thallium NV 6.0 N 0.9 N
Vanadium NV " 800 N 67.5 N
Zinc 120 82 N 77.6 N
{Radionuclides (pCi/g) )
Uranium 234 NV 53.8 . N- ) 20.42 N
Uranium 238 NV 53.3 N 18.92 N
Radium 226 NV 53.3 v | . 1778 Y>
Radium 228 NV 1.04 N 1.04 N
Thorium 230 NV 21.8 N 16.79 N
Thorium 232 NV 1.19 N . 154 N

a - There are no background values for pond sediment. Analyte was selected for detailed discussion if the 80% UCL
concentration was greater than the lowest effect standard.

b - Ra226 was selected for deiailed discussion because it exceeds the UMTRA soil standards of 5.36 and 15.31 pCig
for surface and subsurface soil, respectively. '

NV - No value.

N/A - All Lucky Lass pond antimony values were rejected during data validation. - .

Note: For analytes that were all undetected, the "90% UCL Detection” is the 90% UCL of the reported detection fimits.

U = Undetected

97-638a.xls 4-17 B-7 ' 8/21/97
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TABLE 5-8 -Stockpile and Off-Pile Groundwater—Comparison to Standards

) 90% UCL Selected 90% UCL Selected
SX Groundwater Stoclpile Concentration for-Detailed Off-Pile Concentration tor Detailed
All Analytes Background Background® MCL (Hg/L)® Discussion® (Hg/l) Discussion®
Total Inorganics (ugil) R o
Aluminum 3,280 16400 None - 47 681 Y 28,173 Y
Antimony 50 U 250 6 68 N 31 Y
Arsenic 32 16 50 11,817 Y 22 . N
{IBarium 39.8 199 1000 201 N 226 N
[[Berylium 1. U 5 4 150 Y 4 N
icadmium 2 U 10 10 13.8 Y 1.6 N
[Ichromium 5 U 25 . 50 26 N 25 N
[lcobart 3 U 15 . None - - 222 Y ) , 30 Y
[[copper 2 10 1300 46 N iET N
fliron 1,100 5500 None 41,350 Y 31,336 Y
[[Lead 36 18 50 10 . N 6 N
[IManganese 77.6 388 None 36,993 Y 1,022 Y
HIMercury 0.1 U 0.5 2 1.0 N 15 N
Nickel 10 U 50 100 247 Y 110 Y
Selenium 5 U 25 10 4 N 3- N
Silver 3 ) 15 50 14 N 2 N
Thallium 1 U 5 2 3.8 Y 1.7 N
Vanadium 4.6 23 None 25 Y 63 Y
[Zinc 6 30 None 1,609 Y 145 Y
Sulfate (mg/L) NA NA 500° 1,757 Y 55 N
Radionuclides (pCi/L) ‘
[furanium 234 0.5 V] 25 30° 5,110 Y 1 N
|[uranium 238 0.5 {u 25 30° 5514 Y 1 N
[[Radium 226 0.5 U 25 5° 1.14 N 0.74 N
[|Radium 228 1 ] 5 5° 0.87 N 1.26 N
[[Thorium 230 0.5 u 25 None 35 N 0.42 N
[[Thorium 232 0.5 U 25 None 0.69 N 0.39 N
{{Radon 550 2750 300° 8,355 Y 508 N
° - When the background cor on was undelected, 5 times the detection ilmil was used.
® . Stochpile wells include: RFW-WK-MW-07-As/Ad - 10-As/Ad
¢ - Tho analyi lected for detailed discussion had 80% UCL concentrations greatet than the standard (or greater then 5 times

background if no standard exisis).

9. Proposed MCL

¢ .30 pCill is combined U 234 and U 238 UMTRA slandard. 6 pCilL is combined Ra 226 and Ra 228 UMTRA standard.

! - Thorlum-230 will not be discussed in delail because there Is no UMTRA grot

Y

prot

but less than uranium. Therefore, the uranium and 1adium discussions address thorium also.

U = Undotected

dard for thorium-230 and thorium’s solubllily is greater than radiumn

8/21/97
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TABLE 5-8 —-Stockpile and Off-Pile Groundwater—Comparison to Standards

90% UCL Selecled 90% UCL Selecled
SX Groundwater Stockpile Concentration for-Detailed Off-Pile Concentration for Detailed
All Analytes Background Background® MCL (ug/L)® Discussion® (pg/l.) Discussion®
Total inorganics (ugil) | '
Aluminum 3,280 16400 None - 47,681 Y 28,173 Y
Antimony 50 IV 250 6 68 N 3N Y
Arsenic 32 16 50 11,817 Y 22 N
lIBarium 39.8 199 1000 201 N 226 N
[[Berytium 1 ] 5 4 150 Y 4 N
[fcadmium 2 U 10 10 13.8 Y 1.6 N
[Chromium 5 U 25 50 26 N 25 N
{Cobalt 3 U 15 None 222 Y . 30 Y
[[Copper 2 10 1300 46 N " 31 N
lliron 1,100 5500 None 41,350 Y 31,336 Y
l[Lead 3.6 18 50 10 N 6 N
[[Manganese 77.6 388 None 36,993 Y 1,022 Y
iiMercury 0.1 U 0.5 2 1.0 N 15 N
Nickel 10 U 50 100 247 Y 110 Y
Selenium 5 u 25 10 4 N 3 N
Silver 3 u 15 50 14 N 2 N
Thallium 1 U 5 2 3.8 Y 1.7 N
Vanadium 4.6 23 None 25 Y 63 .Y
Zinc 6 30 None 1,609 Y 145 Y
Sulfate (mg/L) NA NA 500° 1,757 Y 55 N
Radionuclides (pCi/L)
{luranium 234 0.5 U 25 30° 5,110 Y 1 N
HiUranium 238 05 Ju 25 -30° 5514 Y 1 N
[[Radium 226 05 7] 2.5 5° 1.14 N 0.74 N
({Radium 228 1 ] 5 5° 0.87 . N 1.26 N
{[Thorium 230 0.5 u. 25 None 35 N' 0.42 "N
[[Thorium 232 0.5 U 25 Nona 0.69 N 0.39 N
{[Radon 550 2750 300° 8,355 Y 508 N

© - When the background concentralion was undotecled, § limes the delection limit was used.
Y - Slockpile wells include: REW-WICVW-07-As/Ad - 10-As/Ad

¢ - The analyies selectad for detailed discussion had 80% UCL concentrations greater than the sl.andavd (or greater than 5 times

background if no standard exists).

9. Proposad MCL

- 30 pCill Is combined U 234 and U 238'UMTRA slandard. § pCiAL. Is combined Ra 226 and Ra 228 UMTRA standard.

! . Thorium-230 will not be discussed In detail because there is no UMTRA groundwater protection standard for thorium-230 and thorium’s solubility is greater than radium

but tess than uranium. Tharelora, the uranium and radium discussions address thorium also.

U = Undeleciod

SR e e e oW WS e b

d/zl/gh '



| |

Table 7-1

Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations

Scenarlo Timeframe:  Current Worker

pCi/g: Picocurie per gram

95% UCL: QS%I@QConﬁdmceL;mn
FAposurepOIMwncenmonsmlwlaledusmgsu:faoesoddata.excqxfcxmdwnudldw,whmaeombmanonofmﬁmeandmbm:face
data were used.

Medlum: Surface soil
Exposure Medlum: Suriace soil

Exposure Chemical of Concentration Unlts Frequency of Exposure Polnt' Exposure Polnt Statistical

Point ~ Concern Detetted Detection Concentration Concentration Measure
Uniie
Min Max

White Arsenic 27 4,140 prm 25125 2637 ppm 95% UCL
King Mine g
Soil Radium-226 } 024 |} 291 pCifg 3131 75.6 pCifg 95% UCL
Key
ppm: Parts per million

Table 7-2

Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations

Scenario Timeframe:  Future Worker '

ppm: Parts per million
pCu/g: Picocurie per gram
95% UCL: 95% Upper Confidence Limit

B-9

! Exposure point concentrations were calculated incorporating both surface soil and subsurface soil up to depth of 6 feet.

Medlum: - Surface soil
Exposure Medium: Surtace soil

Exposure | Chemlcal of Concentration- Units Frequency of Exposure Point Exposure Polnt  Statistical

Polnt Concern Detected Detection Concentratlon' Concentratlon Measute
Units
Min DAax -

‘White Arsenic 2.7 13,794 ppm 58/58 5,010 PPm © 95% UCL-
Soil Radium-226 2 291 pCi/g 49/49 154 pCi/g 95% UCL
Key




Table 7-17

Risk Characﬁeriza’dicn Summary - Carcinogens

Scenarlo Timeframe:  Fulure
Receptor Popuiation: Resident

Recepior Age: ~ Child
' Medium Exposure Exposure Chemical of Carcincgenle Risk
Medlum Point : Concern g
: Ingestion Inhalation Desrnal Externa! Exposure
{Radlation) Routes Toial
Soil White King Surface Soil Arsenic 1.00E-2 6.36E-6 N/A N/A 1E-2
Overburden
Soil Surface Soil Radium-226 1.92E-5 6.76E-9 N/A 1.12E-2 1.12E-2
Soll Risk Total= 212E-2
Groundwater | White King Tap Water Assenic 1.65E-1 N/A N/A N/A 1.65E-1
Groundwater Radon WA 3.4E3 N/A N/A 3.4E3
Groundwater Risk Total= 1.68E-1
Surface WhiteKing . | Surface Water Arsenic . 721E6 " N/A N/A N/A 7.21E6
Water Pond y
Radium-226 4.32E-09 N/A N/A NA . 4.32E-9
Surface Water Risk Total= 721E%
Sediment White King Sediment . Arsenic 22165 N/A N/A N/A . 221E5
Pond "
Radium-226 1.21E-08 N/A " NA N/A 1.21E-8
Sedliment risk totai= 2.21E5
Total Risk = 1.89E-1
Key

N/A: Route of exposure is not applicable to this medium.
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Table 7-3

Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations

. Scenarlo Timeframe:  Future Recreational Uses

Kedlum: . Surace/subsuriace seil
Exposure Medlum: - Surface/subsurtace soll
Exposure Chemicz! of Conceniration " Uslis Freguenty of Eiposure Polnt Exposuye Polnt Stctistical
Point Concemn Detected Detection Concentration’ Concentration Measure
Unlts
¥in May ’
White  § Arsenic | | 2.7 13,794 ppm 58/58 5010 ppm 95% UCL
King Mine
Sail Radinm-226 0.20 291 pCilg 49/49 154 pCig 95% UCL
Key

pCi/g: Picocurie per gram
ppin: Parts per million
95% UCL.: 95% Upper Confidence Limit

! Exposure point concentrations weze calculated incorporating both surface soil and subsurface soil up to depth of 6 feet.

Table 7-4 .

Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations

Scenario Timeframe: Current Recreational User

Medlum: Surface/subsurface soll
Exposure Medlum: " Surfacefsubsurface sofl
Exposure Chemical of Concentration Unfts Frequency of Exposure Polnt Exposure Polnt - Stetistical
Polnt Concern Detected Detection - Conceniration’ Concentration Beasure
Units
Min Max
White Arsenic 4,140 " ppm 36138 9152 ppm Log 95%
King Mine : UCL
Soil pspes
: Radium-226 291 pCi/g 46/46 189 pCi/g Log 95%
. UCL
Key

pCi/g: Picocurie per gram °
ppr Parts per million
95% UCL.: 95% Unpper Confidence Limit

: Exposure point concentrations calculated using surface soil data. except for radionuclides, where a combination of surface and subsurface
data were used. ’
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Table 7-5

Summary of Chemicals of Concern and

Medium-Specific Exposure Point Concentrations

Scenarlo Timeframe:  Future Resident

Medium: Surface/subsurface soil
Exposure Medlum: Surface/subsurfece soil -

Exposure Chemlcalof } Concentration Unlis Frequency of ' Exposure Point Exposure Point Statistical
. Polmt Concem Detecied Deiection Concentration® Concentration Measure

Units ’
Min Max

WhiteKing | Arsenic 25 111,700 | ppm 9 11,700 - 9smuCL B
Overburden
Mine Scil Radam-226 33 291 . pCi/g m 291 pCilg 95% UCL
Lucky Lass Arsenic 0.85 15 ppm 16/17 5.6 pPm 95% UCL
Ofi-Pile
Mize Soil Radium-226 | 0.72 { 7.5 pCilg 16/16 15 pCilg 95% UCL
White King - | Arsenic 2.7 21,900 PPm 1719 21,900 FPm 95%UCL
Shallow
Groundwater?
Lucky Lass Arsenic 314 39.4 Ppm 22 394 ppm 95% UCL
Deep Bedrock
Groundwater?
Key

pCi/g: Picocurie per gram
ppm: Parts per million

95% UCL: 95% Upper Confidence Limit
! Exposure point concentrations were calculated incorporating both surface soil and subsurface soil up to a depth of 6 feet

2 Groundwater exposure point concentrations are the same for current and future receptors.
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Table 7-8

Summary of Chemicails of Concern and
Medium-Specific Exposure Point Concentrations

Scenatte Timeframe:  Current/Future Recreations! User

ppb: Parts per billion
MAX: Maximum Concentration

Medlum: Surface Water
Exposure Medium: Surface Water

Expesure  {- Chemlca! of Concentration Unlis Frequency of Exﬁosure Polnt Exposure Polnt ' Statistleal

Polnt Concern Detected Detection Concentration ' Concentration Measure
- Untis :
Min Max .

Auger Arsenic 44 41.8 ppb 1117 41.8 ppb MAX
Creek .
Surface
Water
White Arsenic 102 | 1280 prb 414 . 128.0 ppb MAX
King Pond : :
Surface
Water
Koy .

! Exposure point concentrations calculated using surface soil data, except for radionuclides, where a combination of surface and subsurface
| data were used. .

- Table 7-7

Summary of Chemicals of Concern and
Medium-Specific Exposure Point Concentrations

Scenarfo Timeframe:  Cunent/Future’ Recreational User

Medlum: Sediment
Exposure Medium: Sediment
Exposure Chemlcal of Concentration Unlis Frequency of Exposure Paint Exposure Point Statlstical
Polnt Concern Detected - Detection Concentration ' Concentration Measure
. . Units
Min Max
Auger Arsenic 254 159 pbm - 515 159 ppm MAX
Creek .
Sediment
Key

ppm: Parts per million
MAX: Maximum Concentration
! Sediment exposure point concentration are the same for current and future receptors

B-12
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TABLE 7-8 ~Exposure Parameter Vajues—Reasonable Maximum Exposure

White King/Lucky Lass Mines Site

Lakeview, Oragon

(Coniinued)
Receptor
Aduit Child
Recreational Recreational )
User User Worker Resident Adult | Resident Child
Parameter (Current/Future) | (CurrentFuture) | (Current/Future (Future) {Future)
Inhalation of Particulates i
IH (m>/day) 20 20 20 20 20
ED (yrs) 24 6 25 24 6
EF (days/yr) 26 26 23 183 183
BW (kq) 70 15 _ 70 70 15
AT (days) 70x365 70x365 - 70x365 70x365 | 70x%365
. (carc.) (carc) (carc.) . (carc) (carc.)
'EDx365 EDx365 EDx365 EDx365 EDx365
(noncar¢.) - ~(noncarc.) (noncarc.) (noncarc.) {(noncarc.)
Ingestion of Augur Creek Surface Water
IR,, (Lday) 05 Q.5 0.5 a5 0.5
EF (days/yr) 13 13 4 13 13
ED (yrs) 24 6 25 24 6
BW (kg) 70 15 . 70 70 15 -
AT (days) 70x365 70x3865 70x365 70x365 70x365
(carc.) (carc)) {carc.) .(carc.) (carc.)
EDx365 EDx365 EDx365 EDx365 EDx365
{noncarc.) {noncarc.) (noncarc.) (noncarc.) (noncarc.)
Incidental Ingestion of Mine Pit Water »
IR,, (L/day). 0.1 0.1 NA 0.1 - 0.1
EF (days/yr) 12 12 NA 24 24
ED (yrs) 24 6 - NA 24 6
BW (kq) 70 15 NA 70 15
AT (days) 70x365 70x365 NA 70x365 70x365
(carc) (carc) (carc.) (carc.)
EDx365 EDx365 EDx365 EDx365
(noncarc.) (noncarc.) (noncarc.) . (noncarc.)
Ingestion of Groundwater
R,, (L/day) NA NA NA . 2 1
EF (days/yr) NA NA “NA 350 350
ED (yrs) NA A NA 24 6
BW (kg) NA NA NA 70 15
AT (days) NA NA NA 70x365 70x365
(carc)) (carc.)
EDx365 EDx365
(noncarc.) (noncarc.)
97-693.x1s B-13
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TABLE 7-8 (cont) -Exposure Parameter Values—Reasonable Maximum Exposure

White King/Lucky Lass Mines Site

Lakeview, Oregon

Receptor
Adult - Child ‘
Recreational Recreational
User User Worker Resident Adult | Resident Child
Parameter (Current/Future) | (Current/Future) | (Current/Future) (Future) (Future)
incidental Ingestion of Stockpile Materials and Sail -
IR (mg/day) 50 200 50 100 200
ED (yrs) 24 6 25 24 6
EF (days/yr) 26 26 23 183 183
BW (kg) 70 15 70 70 15.
AT (days) 70x365 70x365 70x365 70x365 70x365
(carc.) (carc.) (carc.) (carc.) (carc.)
EDx365 EDx365 EDx365 EDx365 - EDx365
(noncarc.) (noncarc.) (noncarc.) {noncarc.) (noncarc.)
Incidental Ingestion of Augur Creek Sediment :
IR, (my/day) 50 200 50 100 200
ED (yrs) 24 6 25 24 6
EF (days/yr) 13 13 4 13 13
BW (ka) 70 15 70 .70 i5
AT (days) 70x365 70x365 70x365 70x365 70%365
(carc) (carc.) (carc.) (carc.) (carc.)
EDx365 EDx365 EDx365 EDx365 EDx365
(noncarc.) (noncarc.) {(noncarc.) (noncarc.) ‘(noncarc.)
Incidental Ingestion of Mine Pit Sediment
IR, (mg/day) 50 200 NA 100 200
ED (yrs) 24 6 NA 24 6
EF (days/yr) 12 12 NA 24 24
IBW (ka) 70 . 15 NA 70 . 15
AT (days) 70x365 70x%365 NA 70x365 70x%365
(carc.) (carc.) (carc.) (carc.)
EDx365 EDx365 EDx365 EDx365
(noncarc.) (noncarc.) - (noncarc.) (noncarc.)
Inhalation of Radon Gas in Indoor Air '
IH (m>/day) -~ NA NA NA 20 NA
ED (yrs) NA NA NA 30 NA
EF (days/yr) NA NA NA 365 NA
ET (hrs/day) NA NA NA 16 NA

97-693.xs
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TABLE 7-8 (cont) —Exposure Parameter Vaﬂueé—ﬁeasohabie Maximum Exposure

White King/Lucky Lass Mines Site

Lakeview, Oregon

(Continued)
Receptor
Aduit * Child ‘
Recreational Recreational
‘ User User Worker Resident Adult | Resident Child
Parameter (Current/Future) | (Current/Future) | (Current/Future) (Future) (Future)
Inhalation of Vapors from Groundwater
tf (pCi/m° per NA NA . NA 05 - 0.5
pCi/l) '
Extemnal Exposure to Radionuclides in Soil
ET (hr/day) 3 3 8 24 24
EF (days/yr) 26 26 23 350 350
ED (yrs) 24 6 9 24 6
NA - Not applicable
"Carc. - Carcinogens
Noncarc. - Noncarcinogens
97-693.xls B-15 8/20/97
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Table 7-9

Céncgr Toxicity Data Summary

Pathway: Ingestion, Dermal

{RIS: Integrated Risk Information System, U.S. EPA

B - Probable human carcinogen - indicates that limited hurman data are available
HEAST: Health Effects Assessment Summary Tables, U.S. EPA B2 - Probable human carcinogen - Indicates sufficient evidence in animats and
inadequate or no evidence in humans ’

C- Possible human carcinogen
D- Not classifiable as a human carcinogen -
E- Evidencs of noncarcinogenicity

B-16

Chemleal of Oral ~ Dermal Slope Factor Welght of Source Date E
Concern Cancer Cancer Slope Unlis Evidence/Cancer (MMDDYYYY)
Slope Factor - Guldellne Description
Factor .
Arsesic 1.5E+00 1.5E+00 (mg/kg-day)* IRIS 2 Quarter, 1996 P
Radium226 | 3.0E10 3.0E-10 risk/pCi 1995 E
Pathway: Inhalation
Chemical of Unit Risk Units Inhatation ‘Unlis Weight of Source Date i
Concern Cancer Evidence/Cancer MWDDYYYY) B
Stope Guideline :
Factor Description
Arseic 43E3 (ug/o)? 15E+41 | (mg/ke-day)! A 2% Quarter, 1996 [
A _ I
Chemlcal of CancerSlopeor | Exposure Unlts Welght of Evidence/Cancer . Date .
Concern - Conversion Route Guldeline Description (MMDDYYYY) N
Faclor : 1
Radium-226 6.TE6 External - HEAST 1995
Key EPA Group: I
—: No infermation available A - Human carcinogen
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Table 7-10

Non-Cancer Toxicity Data Summary

Pathway: Ingestion, Dermal

Chemilcal of Chronte! Orat Oral RID Demmal Dermal Primary Cambined Sourees of Dates of RID:
Concern Subchronie RfD Unlis RID RfD Units Targat Uncertainty/ RID: Target Organ
Vafue Organ Modifying Factors Target Organ {MWDD/YYYY)
Arsenic Chronic [ 3E<4 mg/kg- | 3B4 mg/kg- skin 3 IRIS 2% Quarter,
day day 1996
Ra-226 - — - — - - — - -
Pathway: Inhalation
Chemlcalof | Chronle/ Inhalat Inhaiation Inhalation  inhalation Prlma:y' Cambined Sources - Dates
Concemn Subchronic ton RIC Units RO 'RID Unfts Target Uncertainty/ RfC:RID: (MWDDIYVYY)
RiC 1 Organ Modlfylng Factors Target Organ
Arsenic - - - - - — - - -
Radium- - - - - - - - - -
26
Key .
—: No information avaiable

IRIS: Integrated Risk Information System, U.S. EPA
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Table 7-11

Risk Characterization Summary - Carcinogens

Scenarlo Timeframe:  Current
Receptor Population: Worker
Receplor Age: Aduit
Medlum Exposure Exposure Chemlesl of Carclnogenle Risk
Medium Polnt Goneern > j
Ingesticn Inhalaticn Dermal External re
(Radlation) Routes Total
Soil White Ring | Surface Soil Arsenic 6.36E-5 3.76E-7 CN/A N/A " 6.40E-5
Soil X
Surface Scil Radium-226 6.52E-7 3.54E-9 N/A 2.66E4 2.67E4
Soll risk totals - 3.3E4
Total Risk = 3B
Key

N/A: Route of exposure is not applicable to this medium.

Table 7-12

Risk Characterization Summary - Carcinogens

50enarlo Timeframe: Fulure

‘Receptor Population: Worker

N/A: Route of exposure is not applicable to this medium.

B-18

Receptor Age: Adutt
Medium Expoéure ' Exposure Chemlcal of Carelnogenle Risk
Medlum Polnt Gonceern g
Ingestion inhalation Dermal - External Exposure
(Redlatlon) Routes Total
Soil White King Surface Soil Arsenic 1.21B4 71.14E-7 N/A N/A 1.22B4
. i Soil *
Surface Soil Radium-226 1.33E-07 3.54E-9 N/A 5.42E-5 5.43E5
Solifisktotal= | _ 17664
Total Risk = 1.76E4
ey




' Table 7-13
. Risk Characterization Summary - Carcinogens
Scenario Timeframe:  Future
Receptor Fopulation: Recreational Uset
Receptor Age: ) Child .
tedlum | Exposure Exposure Cheinleal of ' Carcinogenlc Risk
' P Medium Polnt Concern ”
: Ingestion Inhalation Dermal External - Exposure ;
. (Redlation) ~ §  Routes Total 1
Sail White Surface/Subs Arsenic 3.89E4 9.04E-7 N/A ’ . NIA 3.9E4
: King/Lucky urface Soil
Lass Soil N
Surface/Subs Radium-226 5.99E-8 9.61E-10 N/A 229E-6 2.35E-8
urface Soil : i : ;
|
Soll rlsk total= SwE4 [ }
Sediment | Auger Creek | Sediment Arsenic 9.71E6 na ) na NA o7iEe B l
WhieKing | Sediment Arsenic 1.10E5 1.10E-5
Pond '
Sediment risk total= 207ES
Swface | AugerCresk | SutaceWater | Arsenic 6.38E6 N/A N/A NIA 6.38E-6
Water -
White King Surface Water Arsenic 3.61E-6 N/A N/A N/A 3.61E6
Pond
Surface-waler risk total= .. 9.99E6
_ Total Risk = 42064
ey
N/A: Route of exposure is not applicable to this medium.

B-19



N

!

Table 7-14
Risk Characterizalion Summary - Carcinogens
Scenarle Timeframe:  Cument
Receptor Population:  Recreational User
Receptlor Age: Child
Medlum Exposure Exnosure Chemical of Carclnogenie Risk
Medlum Point Concern.
{ngestion {nhalation Dermal - Exiernal Exposure
: {Radistion) Routes Total
Sail ‘White Surface/Subs Arsenic 1.12E4 4.76E-7 N/A N/A 1.12E4
Kingflucky | urface Scil .
Lass Soil
Surface/Subs Radium-226 T 177E-07 9.61E-10 N/A 6.77E-6 6.95E-6
urface Soil
Soll risk total= 1.1964
Sediment § Auger Creek Sediment Arsenic 9.71E6 N/A N/A - N/A 9.71E6
WhiteKing [ Sediment Arsenic 1.10E5 N/A NIA NA " 1.10E-5
Pond
Sediment risk totai= 2.07ES
Surface Auger Creek Surface Water Arsenic 6.38E6 N/A N/A N/A €.38E-6
Water -
' White King Surface Water | Arsenic 36166 N/A NA N/A 3.61E-6
Pond
Surface-water risk total= 9.99E-06
Total Risk = 1.5E4
ey
N/A: Route of exposure is not applicable to this medium.
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Table 7-18

Risk Characterization Summary - Carcinogens

Scenarlo Timedrame:  Future
Receptor Populatlon:  Resident
Receptor Age: Adult
Bedium Exposurs Exposure Chemlca! of Carclnogenic Risk
Wedlum Palat Coneern
ingestlon Inhailation Dermal External Exposure
: ' {Radlation) Routes Total
Sail White King Surface Scil  § Arsenic 4.31E-3 5.45E-6 N/A N/A 4.32E3
Ovesburden -
Sail Surface Soil Radium-226 3.83E-5 2.71E-8 N/A 4.49E-2 4.49E-2
Solt Risk tetals 4.9E-2
Groundwaler “Shallow Tap Water Arsanic 2.66E-1 N/A N/A N/A 2.66EA1
Groundwater
Radon N/A 1.36E-2 N/A N/A 1.36E-2
Groundwaler Risk Total= |  2.79E-1
Surface Surface | While King Arsenic 6.18E-08 N/A NIA NIA 6.18E-6
Water Water Pend "
Radium-226 1.73E-08 N/A N/A " N/A 1.73E8
Groundwater Risk Total= €.2E6
Sediment Sediment White'Ging "~ Assenic 94766 N/A NA N/A - 9.47E-6
Pond :
Radium-226 2.42E-8 N/A N/A N/A 2.42E8
Sediment Risk Total= 9.49E-6
Total Risk = 3.28E-1
Key

N/A: Route of exposure is not applicable to this medium.
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Table 7-16

Risk Characterization Summary - Carcinogens

Scenarfo Timeframe:  Fulure
Receptor Population: Resident

Recepior Age: Adutt
Medium Exposure Exposure Chemleal of Carcinogenle Risk
Medlum Polnt Concern
ingestion tnhaigion Deimal Extorinal Exposure
. (Radlation) Routes Total
Soil LuckyLass Surface Soil Arsenic 2.06E-6 N/A N/A N/A 2.06E-6
: Off-Pile Sail -
Surface Soil Radium-226 1.98E-7 - 8.61E-10 N/A 23E4 2.364
Soll risk total= 23264
Groundwater fi Lucky Lass Tap Water Arsenic 5.92E4 - N/A N/A N/A 5.92E4
Shallow "
Groundwater Radon N/A 5.92E-4 N/A N/A £.93E4
GmnMer risk total= 1.18E-3
Total Risk = 1.33E3
Key : . ) .

N/A: Route of exposure is not applicable to this medium.

SN R Y RN NS
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N/A: Route of exposure is not applicable to this medium.

A
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» Table 7-18
Risk Characterization Summary - Carcinogens
Scenario Timeframe:  Future
Recepter PopulsHlon:  Reside
Recsplor Age: Chiid
Medlum Exposure Exposure Chemical of Carcinogenlc Risk’
Medium Polnt Concern
Ingestion Inhalation Desmal External Exposure
(Radlation) Routes Total
Soil Lucky Lass Surface Soil Arsenic 4.18E-6 N/A N/A N/A 4.18E-6
Off-Pile Soil R
Surface Soil Radium-226 9.88E-8 8.61E-10 N/A 5.78E-5 5.78E-5
Soll risk total= 6.2E5
Groundwater Lucky Lass Tap Water Arsenie 3.45E4 N/A N/A N/A 34564
Shallow
Groundwaler Radon 1.22-4 1.22E4
Groundwater risk fotal= 4.67E4
Total Risk = 5264
-
Key




Risk Characterization Summary - Nen-Carcinogens

Table 7-19

Scenarie Timelrame:  Current
Receplar Population: Recreational User
Recepior Age: Child
Hedlum Exposure Exposure Chemlical of Primary Non-Cascinogenic Hazard Quotient
Medlum Point Concein Target
- Organ Ingestion inhalation Dermal Exposure
. Routes Total
Soit _White Surface/Sub | Arsenic skin 2.9E+0 N/A N/A 2.9E+0
King Soil surface Soil
Soll Hazard Index Total = 2.9E+0
Sedimen! § Auger Creek . | Sediment Assenic skin 2.52E-1 N/A N/A 2.52B-1
WhileKing | Sediment Arsenic skin 2.86E-1 NA N/A 2.86E-1
Pond
Luckylass | Sediment Arsenic skin 979E-3 NIA NIA 9.79E8
Pond
Sediment Hazard Index Total = 5.48E-1
Surface Auger Cresk | Surface - Arsenic skin 1.65E-1 N/A N/A " 1.65E-1
Water ) Water :
White Surface i Arsenic skin 9.35E-2 "N/A N/A .- 9.35E-2
King Pond Water
Lucky Lass Surface Arsenic skin 1.28E-2 N/A N/A 1.28E-2
Pond Water - :
Surface-Water Hazard Index Total =
Recepior Hazard Index =
Key

N/A: Route of exposure is not applicable to this medium.
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Table 7-20 .
Risk Characterization Summary - Non-Carcinogens
Scenarlo Timeframe:  Future
Recepter Popuiatlon: Recraational User
Receptor Age: Child
Medium Exposure Exposure Chemical of Primary Non-Carcinogenle Hazard Quotlent
Medlum Point Concern Target
Organ Ingestion Inhalation Dermal Exposure
: Routes Tota)
Soil White King Surface/Su Arsenic skin 1.01E+1 N/A N/A 1.01E+1
Soil bsurface '
Soil
) Solt Hazard Index Tatal = 1.0141
Sediment H Auger Cresk Sediment Arsenic skin 2.52E-1 N/A N/A 2.52E-1
White King Sediment Assenic skin 2.86€-1 N/A WA 2.86E-1
Pond - :
Lucky Lass. Sediment Arsenic skin 9.79E-3 N/A N/A 9.79E-3
pend
Sediment Hazard Index Total = 5.48E-t
Surface Auger Creek Surface Arsenic skin 1.65E-1 N/A N/A 1.65E-1
Water Water
White King | Surface Assesic skin 9.35E2 N/A A 93562
Pond Water
Lucky Lass Surface Arsenic skin 1.28E-2 N/A N/A 1.28E-2
Pond Water ‘
. Surface-Water Hazard Index Total =
Receptor Hazard Index =
Key
N/A: Route of exposufe is not applicable to this medium.




Table 7-21
Risk Characterization Summary - Non-Carcinegens
Scenarlo Timeframe: -Fulure
Receptor Population:  Resident
Receplor Age: Adult -
Me&lum Exposure Exposure Chemical of Primary _ Non-Carcinogenic Hazard Quotient
Medium Point Concern Target -
' Ozgan Ingestion inhalation Desmal Exposure
Routes Tetal
Soit White King Surface Soil { Arsenic skin 2.79E+1 N/A N/A 2.79E+1
Soil
Soll Hazard Index Totaf= 2.79E+1
Groundwater . | WhiterKing | Tap Water Arsenic skin 2.0E+3 2.0E+3
Shallow
_ Groundwater
Groundwater Hazard Index Total= 2.0E+3
- Receptor Hazard Index = 2.03E+3
Key
N/A: Route of exposure is not applicable to this medium.
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Table 7-22
Risk Characterization Summary - Non-Carcinogens
Scenzrlo Timeframe:  Fulure . - '
Receptor Population: Resident
Receptor Age: Adult
Medium Exposure Exposure Chemlical of Primary Non<Carclnogenic Hazard Quotient
Medlum Point Concern Targei
‘ Organ Ingestion Inhelation Dermal Exposure
| . . Routes Total
— | Soit Lucky Lass Suriace Soil | Arsenic skin 1.34E2 N/A N/A 1.34E2
Oft-Pile Soil
Sol Hazard Index Total=-|  1.34E-2
Groundwater Decp Bedrock | TapWater . || Arsenic skin 3.84E40 N/A N/A 3.8E+0
Groundwater
A Ground water Hazarﬁ Index Total= 3.8E+0
Suriace - Luckylass | Surtace Arsenic  skin 5.48E-9 N/A NA 5,860
Water Pond Water :
Suriace Water Hazard index Total= 5.8E-3
Sediment Lucky Lass Sediment Arsenic skin 2.10E-3 N/A N/A 2.10e-3
Pond .
Sediment Hazard Index Total= 2.10E-8
Receptor Hazard Index = 3.62E+0
Key
N/A: Route of exposure is not applicable to this medium.

B-28




Table 7-23
Risk Characterization Summary - Non-Carcinogens
Scenarlo Timelrame:  Fulure
Receptor Populstion:  Resident
Receptor Age: Child
Yedlum Exposure Exposure Chemleal of Primary Nen-Carcinogents Hazard Quotlent
Medlum Polnt Concern Target
Organ ingestion inhalztion Dermal Exposure
Routes Total
Soi While King Surlzce Sol | Arsenic skin 261642 N/A N/A 261E+2
Soil : .
Surface Soll Hazard Index Total= 2.61E+2
Groundwater | White King TapWater | Arsenic skin 467E+3 467E+3
Shallow
CGroundwater
Groundwater Hazard Index Tolal= 4.67E+3
' Receptor Hazard Index= |  4.93E+3
Key

N/A: Route of exposure is not applicable to this medium.

Table 7-24
Risk Characterization Summary - Non-Carcinogens
Scenario Timeframe:  Future
Receptor Population: Resident
Receplor Age: Child
Medlum Exposure Exposure Chemmlcal of Primary Non-Carclnogenic Hazard Quotlent
Medlum Polnt Concemn Target
Organ Ingestlon Inhalation Dermal Exposure
_ : Rottes Total
Soit Lucky Lass Surface Soil | Arsenic skin 1.258-1 N/A NA 1.26E-1
’ Off-Pile Soil '
Soll Hazard Index Total= | 1251
Groundwater Deep Bedrock | TapWater Arsenic skin 8.95E+0 N/A N/A 8.95E+0
Groundwater
Groundwater Hazard index Total= 8.95E40
Receptor Hazard Index = 9.7E+0
Key

~NIA: Route of exposure is not applicable to this medium.
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Table 7-25

Occurrence, Distribution, and Selection of Chemicals of Concern (COC) Ecological Risk

! Minimum/ maximum detected concentration abeve the sample quantiation kmit (SQL).
2 Tho 85% Upper Cordidence Limit (UCL) represents the RME concentration.
3Ot LEL = Ontario Lowest Effects Lavet Guidelines for the Protection and Management of Aquatic Sediment QuaRy in Ontario. D. Persaud, R Jaagumagz, and A. Hayton. Ontario
Ministry of the Environment, Ontario, August 1993
* Hazard Qustient (HQ) & defined as Maximur Concentration/ Screening Toxicly Value.

Table: 7-26
Occurrence, Distribution, and Selection of Chemicais of Concern (COC) Ecological Risk

Assessrnent

Exposure Medlum: Sediment - Auger Creek

Chemicz! of Binlmum Uadmum 4 Mean 95%UCLotthe f Background ScreanlngA Screaning Ha coc

Potential Cene.! Cone.' Conc. Mean * Cone. Toudeity Value Taudeity Valug ¢ Flag

Concemn (ppm) (ppm) (ppm) (ppm) (ppr) (opm) Value (Ver k) &

Source ?

Arsenic 254 159 103.6 159 42 6 Opt LEL | 2.65E+ Y
01

Manganese 359 6090 2735 4459 1610 460 Ont. LEL 1328+ Y
01

Key

Cane, = Concantration

—: No information avafzble .

Notes

! Minimum/ maximum detected concentration above the sample quartilation Emit (SQL).
2 The 95% Upper Confidence Limit (UCL) represents the RME concentration.

30t LEL = Ontario Lowest Effects Levet Guidelines for the Protection and Management of Aquatic Sediment Qualiy in Ontario. b. Persaud R. Jaagumagi, and A. Hayton. Ontario
Ministry of the Environment, Ontario, August 1993.
* Hazard Quotisnt (HQ) s defined as Maximum Concentration/ Screening Toxicity Vaiue.

B-30

Assessment
Exposure Medium: Sediment - White King
Chemlcal of Minimum .. Maximum Hean 65 % UCL of the Background Screcning Screening Ha COC Flag
Potential Conc.! Cone.' Conc. Wean ? Conc. Toxdeity Value Taxdclty Valye* (Y or H)
Concem (ppm) (ppm) (ppm) (ppm} (ppm) {ppm) Valug
Source ?
Arsenic 196 196 196 196 - 6 Ont. LEL 327E+ Y
01

Manganese 388 388 388 . 388 - 460 Ont.LEL | 0.843 Y
Mercury 97 97 Rz 97 _ 20 Ont. LEL 4.85E+0 Y

. 0
Key -
Conc. = Concentration
— : No information availeble
Notes




Occurrence, Iistnbuumn, and Selection of Chemicals of Concern (COC) Ecoﬂ@gucaﬂ Risk

Table 7-27

Assessment
Exposure Medium: Suriace waler - White King Pond
Chemteal of Minimum Mardmum Mean 95 % UCL of the Background Serecning Screening Ha
Potential cone.! Cone.! conc. Bean? . Cene. Toxdelty Value Texdclty Valus *
Caoncem {ppm) (rpm) (ppm) (ppm) {ppm) (ppm) Valus
Sourca ®
Alrninnm NA 4.01 3.62 441 N/A 02 EPA 20
. SMCL &
Anuatic
Effects
Level
Assznic NA 0.128 Kizp .14 0l 0.048 Cregon 2.7TE+0
Water
Quality
Critera
LOEL
Key
Conc. = Cencentration
— : No information availzble
Notns-

* Minimum/ maximum detected concentration sbove the sample quantitation mit (SQL).
2 The 85% Upper Confidence Limit (UCL) tepreeems\he AME concentration.
3 SMCL = Secondary MCL.
‘wowm)smmMmummmemeﬂyvm

Table 7-28

Occurrence, Distribution, and Selection of Chemicals of Concern (COC) Ecological Risk
Assessment
Exposure Medlum: Surface/Subsurface Seil - White King
Chemical of Yintmum Maximum Mean 5% UCLotthe | Background Screening Screenlng Ka coc
Potential - Conc.! Conc." Conc. Mean * Cone. Toxicity Valuo Toxiclty- Value * Flag
Concem (ppm) {(ppm) (ppm) (ppm) - (ppm) (ppm} ,  Value (Yor®)
Source
Arsenic 13,794 1.04E+ 1.634E+3 10.0 1 ORNL?® 1.38E+ Y-
3 03
Astienony 249E40 4.133E+ 9.018E+1 - 1.40E-01 Chronic 4.84E+0 Y
_ 1 NOAEL? 2
Selenium 68.10E+0 A74TE+ 9.404E+0 ‘ 1.0E+0 ORNL? 6.81E+0 Y
0 L 1
Mercury 6430E+0 | 3.473E+ 6.091E+0 30E+0 ORNL® [ 2i4E+0 Y
0 .. 2
Key
Conc. = Concentration
— : No information availsble
Notes

' Minimum/ maximum detected concentration above the sample quantitation imit (SQL).
2The 95% Upper Confidence Liniit (UCL) represents the RME concentration.

3 Qak Ridge National Laboratory data fik for plants - Wil and Suter, 1994

* Hazand Quotient (HQ) is defined as Maximum Concemrati_onl Screening Toxiciy Value.
+ Schroeder et al. 1970
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Table 7-29 -Summary of Ecological Hazard Quotients and Assoclated Receptor Effects
White King/Lucky Lass Mining Site, Lakeview, Oregon

R.3

(continued)
‘ White King Lucky Lass: Augur Creek ' Receptar
Recapior /Analyte ss | ses | sp | sw ss | sBs | sb [ sw sD | sw : Effects
Aquaiic Invertebrates . ‘ : ,
Arsenic 32.7 1.1 26.5 Decreased tolerance by benthic organisms
Cadmium . : 3 ' Decreased tolerance by benthic organisms
|Copp0r B : 2 ’ Decreased tolerance by benthic organisms
Iron 16 | : 1.6 B Decreased tolerance by -benthic organisms
Manganese - 1.6 13.2 Decreased tolerance by benthic organisms
qury 4.9 , - Decreased tolerance by benthic organisms
INicke! 1.1 . 1.1 Decreased tolerance by benthic organisms
Silver ' _ . 1.4 .{Decreased tolerance by benthic organisms
Zinc _ 1 ' 22 | Decreased tolerance by benthic organisms
Cumwulative Hazard 40 ) 9 - 45 ’
Agualic Biota ' '
. . Increased long-term sublethality in aquauc
Arsenic 2.7 -, : organisms
' Increased long- -term sublethality in aquauc
lron ) 1.4 3 organisms
' ' . Increased long-term sublelha!ny in aquatic
JlLead ; . 1.8 6.9 Jorganisms
- » _ Increased long-term sublethality in aquatlc
Mercury . . ' 21.7 |organisms
Cumulative Hazard L 4.1 4.8 - 28.6

Nota: Unbolded numbers represent the hazard quotient valua for the presented receplor, analyte, location, and medium. Bolded numbars reprasent the cumulative hazard quotient or hazard index for the
presanted receplor, location, and maedium. A blank cell indicates that elther the hazard quotient was less than 1.0 or no hazard quotients were calculated for that receplor and medium. Receptor
eftacts were taken from the effect summary tables presented for each receptor (D.3-8, 0.3-9, D.3-10, D.3-11, D.3-12/13), Eifects for the community groups (L.e., plants, invertebrates, biota) had to
be expressed as group elfects rather than as individual effects as presented for the grouse, crane, and shrew.

S8 - Surface soil

S0 - Sediment

$BS - Subsurface soil
SW - Surface water

97693357 5-74 820197



Table 7-29 --Summary of Ecological Hazard Quotients and Associated Receptor Effects
White King/Lucky Lass Mining Site, Lakeview, Oregon

B-33

. White King Lucky Lass. Augur Creek Receptor

Receptor /Analyte 'ss | sBs | sp [ sw ss | ses sb | sw sb | sw . Effects

Blue Grouse . . '

Arsenic 8.9 29.7 » : ) Behavioral abnormalities

[Lead 1.7 6.4 Reproductive and histopathological efiects
HMeecury ) 18 | 223 . Increased mortality

Selenium ‘| 26.5 . Reproductive effects

Cumulative Hazard 38.9 58.4 .

Groeater Sandhill Crane

. . . Increased body weight/decreased

Aluminum 51.8 ) 56.3 " | growth/abnormal egg production
{ron 11.8 12.3 Increased mortality and decreased bone ash
IMagnesium 1.4 ' | 55 Decrease in body weight and bone ash

Vanadium 2.4 - 1.9 Reproductive eifects . =

Cumulative Hazard ~ 67.4 76 '

Vagrant Shrew ' ' : :

Antimony 87.5 48.4 : ' |Increased mortality

Arsenic 310 1,030 1.1 Increased mortality/decreased body weight

' " . |Changes in serum electrolytes and blood

lICatcium 35 pressure -

|Lead 25,000 | 93,500 ‘ v : Genotoxicity or embryotoxicity

Selenium . 49.4 : : Abnormal fetal growth

Thallium - A 3.6 Increased mortality

Cumulative Hazard " | 25,448 | 94,582 . 4.8

Tarrestiial Plants : ' ‘ _ :

Antimony 9 498 . . § . Reduced or abnormal plant growth

. JArsenic 414 1,380 1.5 : Reduced or abnormal plant growth

|Berylium ' 1.1 ' Reduced or abnormal plant growth
“Lead 2.8 10.3 ! Reduced or abnormal plant growth
"Mercury 17.7 214 Reduced or abnormal plant growth
"Selenium 68.1 Reduced or abnormal plant growth
“Silver 2.1 34 Reduced or abnormal plant growth
HThaIIium . 2.3 8 Reduced or abnormal plant growth
lCumutative Hazard 514 | 1,665 , 5 '

: 5-73 8/20/97
G O O Oy D N I N aE e B AE am e e
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TABLE 8-1

WATER QUALITY CRITERIA SUMMARY
(Applicable to all Basins)"
The concentration for each compound listed in this chart is a criteria or guldance value* not to be exceeded in waters of \he state for the protection of aquatic life and human

health. Specnﬁc deacnpuons of each compound and an explanation of values are included ir Quality Criteria for Water (1986). Selecling values for regulatory purposes will
depend on the most sensitive beneficial use to be protected, and what level of protection is necessary for aquatic life and human health.

Concentration in Micrograms Per Liter Concentration in Units Per Liter

for Protection of Aquatic Life for Protection of Human Health
Compound Name (or Class) &ﬂﬂ'&t Carcinogen § Fresh Fresh Marire | Marine Water Fish Drinking.
Acute Chronic Acute | Chronic and Fish Consumption | Water
: . Criteria | Criteria | Criteria | Criteria Ingestibn Only M.C.L.
ACENAPTHENE Y N *],700. *520. %970, *710.
ACROLEIN Y N T %68, %21, #55. ’ 320.ug 780.ug
ACRYLONITRILE Y Y %7,550. +2 600, : 0.058ug** 0.65ug**
ALDRIN Y Y 3.0 1.3 10.074ng** 0.079ng**
ALKALINITY N~ N ‘ 20,000 ) :
AMMONIA N N N CRITERIA ARE pH AND TEMPERATURE DEPENDENT — SEE DOCUMENF USEPA JANUARY 1985 (Fresh Water)
CRITERIA ARE pH AND TEMPERATURE DEPENDENT — SEE DOCUMENT USEPA APRIL. 1989 (Marine Water)
ANTIMONY Y N #9,000. *1,600. ~ 146.ug 45.000.ug .
ARSENIC Y Y 2.20g** 17.5ng** 0.05mg” &
ARSENIC (PENT) Y Y *850. *48. *2,319. *13. - A
ARSENIC (TRI) Y Y 360. | 190. 69. 36.
ASBESTOS Y Y 30K fL**
BARIUM N N 1.mg 1.0mg
BENZENE Y Y *5,300. : #5,100. *700. 0.66ug** 40.ug**
BENZIDINE Y Y *2,500. ' 0.12ng 0.53ng**
BERYLLIUM Y Y *130. *5.3 . 6.8ng** 117.ng**
BHC Y N #100. A *0.34 L
CADMIUM Y N 39+ L+ 43, 93 10.ug 0.010mg
CARBON TETRACHLORIDE Y Y #35,200. “50,000. 04ug** 6.94ug**
CHLORDANE Y - Y 24 0.0043 0.09 0.004 0.46ng** 0.48ng**
CHLORIDE N N 860 mg/L | 230 mg/L
CHLORINATED BENZENES Y Y ¥250 *50. . *160. %129, 488.ug
CHLORINATED NAPHTHALENES Y N *1,600. ¥1.5 )
CHLORINE N N 19. 1. 13. 7.5
CHLOROALKYL ETHERS Y N *238,000. '
CHLOROQETHYL ETHER (BIS-2) Y Y ) : 0.03ug 1.36ug**
CHLOROFORM Y Y %28,900. 41,240, 0.19ug** 15.7ug**
CHLOROISOPROPYL ETHER (BIS-2) Y N 34.7ug 4.36mg




WATER QUALI TY CRITERIA SUMMARY ( Conunued)

Page 2 of §

Concemratlon in Micrograms Per Liter i
for Protection of Aquatic Life

Concentration in Units Per Liter
for Protection of Human Health

Compound Name (or .Class) lg)ll';zrt::v{t Carcinogen Fresh Fresh Marine | Marine Water Fish Drinking
) Acute Chronic Acute | Chronic and Fish Consumption | Water
A Criteria | Criteria | Criterla | Criteria Ingestion Only M.C.L.

CHLOROMETHYL. ETHER (BIS) N Y ‘ ‘ 0.00000376ng** 0.00184ug**

CHLOROPHENOL 2 Y N *4,380. *2,000.

CHLOROPHENOL 4 N N 29,700,

CHLOROPHENOXY HERBICIDES (2,4,5,-TP) N N 10.ug -

CHLOROPHENOXY HERBICIDES (2,4-D) N N 100.ug

CHLORPYRIFOS N N 0.083 0.041 - 0.011 0.0056

CHLORO-4 METHYL-3 PHENOL N~ N *30.

CHROMIUM (HEX) Y N 16. 11. 1,100 50. 50.ug 0.05mg

CHROMIUM (TRI) N N - 1,700.+ 210.+ *10,300 170.mg 3433.mg 0.05mg

COPPER Y N 18.+ 12.+ 29 . 29 :

CYANIDE Y "N C . 52 1. 1. 200.ug

DDT - Y Y 1.1 0.001 a.13 0.00! 0.024ng** 0.024ng**

DDT METABOLITE (DDE) Y Y #1,050. “14,

DDT METABOLITE (TDE) Y Y *0.06 *3.6

DEMETON Y N 0.1 0.1

DIBUTYLPHTHALATE Y N 35.mg 154.mg

DICHIL.OROBENZENES Y N *1,120. *763. *1,970. 400.ug 2.6mg

DICHLOROBENZIDINE Y Y 0.0lug** 0.020ug“

DICHLOROETHANE 1,2 Y Y *118,000. *20,000. *113,000. 0.94ug** 243.ug**

DICHLOROETHYLENES Y Y *11,600. *224.000. 0.033ug** 1.85ug**

DICHLOROPHENOL 2,4 N N *2,020. #365. 3.09mg

DICHLOROPROPANE Y N *23,000. 5,700, *10,300. ¥3,040.

DICHLOROPROPENE . Y N *6,060. 244, “790, 87.ug 14.1mg

DIELDRIN Y . Y 2.5 0.0019 0.71 .0019 0.07Ing** 0.076ng**

DIETHYLPHTHALATE Y N 350.mg 1.8g

DIMETHYL PHENOL 2,4 Y N *2,120.

DIMETHYL PHTHALATE Y N 313.mg 2.9g

DINITROTOLUENE 2,4 N Y - 0.11ug** 9 fug**

DINITROTOLUENE Y N 70.ug 14.3mg

DINITROTOLUENE N Y *330. #230. ©590. #370.

DINITRO-O-CRESOL 2,4 Y N 13.4g 765.ug

DIOXIN (2,3,7,8-TCDD) Y Y *0.01 *38 pgll 0.000013ng** 0.000014ng**

DIPHENYLHYDRAZINE Y N : 42.ng** 0.56ug**

I EE B B T S 0 = s aEm
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Page 3 of §

WATER QUALITY CRITERIA SUMMARY (Continued)

Concentration in Micrograms Per Liter Concentration in Uniis Per Liter
. for Protection of Aquatic Life for Protéction of Human Health
Compound Name (or Class) HEI) 'i::lm[ Carcinogen § Fresh Fresh Marine | Marine |  Water Fish Drinking
Acute Chronic Acute | Chronic and Fish Consumption | Water

Criteria | Criteria | Criteria | Criteria § Ingestion - Only - M.C.L.
DIPHENYLHYDRAZINE 1,2 Y N ¥270. -
DI-2:-ETHYLHEXYL PHTHALATE Y N 15.mg 50.mg
ENDOSULFAN Y N 0.22 0.056 0.034 0.0087 74.ug 159.ug
ENDRIN Y N 0.18 0.0023 0.037 0.0023 lug - 0.0002mg
ETHYLBENZENE Y "N *32,000. “430. . - l4mg 3.28mg
FLUORANTHENE Y N *3,980. *40. *16.’ 42.ug 54.ug
GUTHION N N 0.01 0.01
HALOETHERS Y N *360. *122. .
HALOMETHANES Y Y *11,000. *12,000. | *6,400. 0.19ug** 15.7ug**
HEPTACHLOR Y Y 0.52 0.0038 0.053 0.0036 § 0.28ng** 0.29ng**
HEXACHLOROETHANE N Y *980. *540. *94(). 1.9ug 8.74ug
HEXACHLOROBENZENE Y N : 0.72ng** 0.74ng**
HEXACHLOROBUTADIENE 'Y Y . *90. *9.3 *32. 0.45ug** 50.ug** : &
HEXACHLOROCYCLOHEXANE (LINDANE) } Y Y 20 0.08 0.16 0.004mg . o«
HEXACHLOROCYCLOHEXANE-ALPHA Y Y | 9.2ng** Jlng** o)
HEXACHLOROCYCLOHEXANE-BETA Y Y 16.3ng** 54.7ng**
HEXACHLOROCYCLOHEXANE-GAMA Y - Y 18.6ng** 62.5ng**
HEXACHLOROCYCLOHEXANE-TECHNICAL Y Y 12.3ng** 41.4ng**
HEXACHLOROCYCLOPENTADIENE Y N 7, ¥5.2 “7. : 206.ug
IRON N N 1,000. 0.3mg
ISOPHORONE Y N *¥117,000. *12,900. 5.2mg 520.mg
LEAD Y N 82.+ 3.2+ 140 5.6 50.ug ‘ 0.05mg
MALATHION N N 0.1 0.1
MANGANESE N N ’ ) ' 50.ug 100.ug
MERCURY Y N 2.4 0.012 2.1 -] 0.025 144.ng 146.ng 0.002img
METHOXYCHLOR N N 0.03 0.03 100.ug 0.1mg
MIREX N N 0.00! ~0.00) '
MONOCHLOROBENZENE Y. N 488.ug
NAPHTHALENE Y N *2,300. #620. %2,350.
NICKEL Y N " 1,400.+ 160+ 75 8.3 13.4ug 100.ug
NITRATES N N : 10.mg 10.mg
NITROBENZENE Y N *27,000. *6,680. 19.8mg :
NITROPHENQLS Y N *230. *150. *4,850.




WATER QUALITY CRITERIA SUMMARY (Continued)

Page 4 of §

Concentration in Micrograms Per Liter

Concentration in Units Per Liter

for Protection of Aquatic Life for Protection of Human Health
Compound Name (or Class) l}l!:)niil?nlt.na&x{t Carcinogen § Fresh Fresh Marine | Marine Water Fish Drinking
: Acute Chronic Acute | Chronic and Fish Consumption | Water
Criteria | Criteria | Criterfa | Criteria § Ingestion Only M.C.L.
-} NITROSAMINES Y Y “5,850. *3,300,000 0.8ng** 1,240.ng**
NITROSODIBUTYLAMINE N Y Y 6.4ng** 587.ng**
NITROSODIETHYLAMINE N Y Y 0.8ng** 1,240.ng**
NITROSODIMETHYLAMINE N Y Y 1. 4ng*** 16,000.ng**
NITROSODIPHENYLAMINE N Y Y 4900.0g** | 16,100.ng**
NITROSOPYRROLIDINE N Y Y 16.ng** 91,900.ng**
PARATHION N N 0.065 0.013
PCB'’s . Y Y 2.0 0.014 10. 0.03 0.079ng** 0.079ng**
PENTACHLORINATED ETHANES N N ¥7,240. #1,100. *390. ¥281.
PENTACHLOROBENZENE N N T4.ug 85.ug
PENTACHLOROPHENOL Y N #4420, su¥]3, 13. 7.9 1.01mg : ‘
PHENOL Y N *10,200. #2,560. ¥5 800. 35mg
PHOSPHORUS ELEMENTAL N N 0.1
PHTHALATE ESTERS Y N #940. 93, ¥2,944. *3.4
POLYNUCLEAR AROMATIC HYDRO- Y Y ©300. 2.8ng** Jl.Ing**
CARBONS .
SELENIUM Y N 260. 35. 410, . - 54, . 10.ug 0.01mg
SILVER Y N 4.1+ 0.12 2.3 50.ug 0.05mg
SULFIDE-HYDROGEN SULFIDE N N 2. . 2.
TETRACHLORINATED ETHANES Y N *9.320. :
TETRACHLOROBENZENE 1,2,4,5 Y N 38.ug 48.ug
TETRACHLOROETHANE 1,1,2,2 Y Y ¥2,400. *9,020. 0.17ug** 10.7ug**
TETRACHLORQETHANES Y N *9,320. .
TETRACHLOROETHYLENE Y Y *5,280. “840. - *¥10,200. *450. 0.8ug** 8.85ug**
TETRACHLOROPHENOL 2,3,5,6 Y N *440. -
THALLIUM : Y N #1,400. *40, *2,130. 13.ug 48.ug
TOLUENE Y N *17,500. *6,300. *5,000. 14.3mg- 424.mg
TOXAPHENE Y Y 0.73 0.0002 0.21 0.0002 0.7Ing** 0.73ng** 0.005mg
TRICHLORINATED EHANES Y Y *18,000. '
TRICHLOROETHANE 1,1,1 Y N *31,2000. 18.4mg - 1.03g
TRICHLOROETHANE 1,1,2 Y Y *9,400. 0.6ug** 41.8ug**
TRICHLOROETHYLENE Y Y #45,000. #21,900. *2,000. 2.7ug** 80, 7ug**
TRICHLOROPHENOL 24,5 N N .~ 2,600.ug
TRICHLOROPHENOL 2,4,6 Y Y #970. 1.2ug** 3.6ug**
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WATER QUALITY CRITERIA SUMMARY (Continued)

Page 5 of 5

Concentration in Micrograms Per Liter Concentration in Units Per Liter
Priorit for Protection of Aquatic Life for Protection of Human Health
Compound Name (or Ciass) Pollutant | C2rcinogen § Fresh | Fresh | Marine | Marine |  Water Fish Drinking
' Acute Chronic Acute | Chronic and Fish Consumption | Water
Criteria | Criteria | Criteria | Criteria Ingestion Only M.C.L.
VINYL CHLORIDE Y . 2ug** 525.ug**
ZINC Y 120.+ 110+ 95 86 -
MEANING OF SYMBOLS:
& grams M.CL. = Maximum Contaminant Level
mg = milligrams + = Hardness Dependent Criteria (100 mg/L used).
u microgram ' '
8 grams ' * = Insufficient data to develop criteria; value presented is the L.O.E.L. — Lower Observed Effect
ng nanograms Level. ’
pe picograms ** = Human health criteria for carcinogens reported for three risk levels. Value presented is the
f fibers 10-6 risk lgvel, which means the probability of one concern case per million people at the stated
concentration.
Y = Yes ,
N ’ No ##% =  pH Dependent Criteria (7.8 pH used).

1 = Values in Table 20 are applicable to all basins as follows:

Basin Rufe Basin Rule
North Coast 340-41-205(p) | Umatilla 340-41-645(p)
Mid Coast 340-41-245(p) | Walla Walla 340-41-685(p)
Umpgua 340-41-285(p) | Grande Ronde 340-41-725(p)
South Coast 340-41-325(p) | powder 340-41-765(p)
Rogue 1340-41-365(p) N
T Malheur River 340-41-805(p)
Williamette 340-41-445(p)
Sandy 340-41-485(p) Owyhee 340-41-845(p)
Hood 340-41-525(p) Malheur Lake 340-41-885(p)
' | Deschutes 340-41-565(p) | Goose & Summer Lakes | 340-41-925(p)
John Day 340-41-605(p) | Klamath 340-41-965(p)

Water and Fish Ingestion

Values represent the maximum ambient water con-
centratioi for consumption of both contaminated
water and fish or other aquatic organisms.

Fish Ingestion

Values represent the maximum ambient waler con-

centration for consumption of fish

organisms.

or other aquatic

SA\Table\WHS5307.D
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TABLE 9-1

Cemparﬁsom of White King Pond Water Quality Fellowing In-Situ Treatment

Lakeview, Oregon

with PRG and Ambient Water Quality Criteria (AWQC)
White King/Lucky Lass Mines Site

_ White King Pond
Preliminary AWQC* Average
Remediation Freshwater Dissolved
Analytes Goals Chronic Concentration?

PH . ) 6.5-9.0 - 7.0-9.0 74
Total Inorganics (mg/L) ' :
Aluminum 0.2¢ N/A 0.078
Antimony NE 1.6 0.025 U
Arsenic 0.036%/0.033' 0.19° 0.014
Barium NE N/A 0.020
Beryllium ‘NE 0.0053° 0.0017U
Cadmium NE - 0.0011°¢ 0.0017U
Chromium NE 0.011 0.0054 U
Cobalt NE N/A 0.026

4| Copper NE 0.012¢ - 0.0058 U
Iron NE 1.0 0.16 U
Lead NE - 0.0032°¢ 0.0065 U
Manganese NE N/A 0.58
Mercury NE 0.000012 0.000053 U
Nickel NE 0.16 ¢ 0.045
Selenium NE 0.035 -0.0059U
Silver NE 0.00012 0.0057 U
Thallium “NE 0.040°¢ 0.0097 U
Vanadium NE N/A 0.0028 U
Zinc NE ‘0.11° 0.049

* EPA, 1986, Oregon Regulation 340.41; Ambient Water Quality Criteria. These criteria are provided for
comparison purposes only. Basin standards may have been developed to address uses and exposures-that are
different from those associated with White King Pond.

N/A - Not available.
NE — Not established.

® Trivalent arsenic standard is used in lieu of total arsenic standard.

b

¢ Hardness dependent criteria (100 mg/! used).

d

related only to dissolved arsenic in water (WESTON, l999b)
¢ PRG for White King Mine pond water.

U - Undetected.

CHONPUBLIC\WO\W2300\25057T3-1A.DOC

PRG for Augur Creek surface water.

B-39

Insufficient data to develop criteria; value presented is the Lowest Observed Effects Level.

Dissolved concentrations are used for comparison because the total analyses are not relevant as risk is
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\ « | i * TABLE 10-1

DETAILED ANALYSIS OF ALTERNATIVES - COST SUMMARY
WHITE KING/LUCK LASS MINES SITES

LAKEVIEW, OREGON
3
Alternatives . PW of Incremental Total Present
Annual O&M Present Worth of 30 C“’Sf for Perpetual Worth Cost (30
Capital/Construction Cost Cost Year Q&M Cost " Care ‘ year O&NM)

White King Mine Stoclpile

Sp-2°. $509,000 $36,000 $447.H00 $67,000 $956.000

SP-3a’ ' ) . ' $4,316,000 $68,000 $844.000] . $127,000 $5,160.000

SP-3b° $6,249,000 $54,000 ‘ $670,000 $101,000 $6,919,000

SP-4a" ' - $10,828,000 $55,000 $682,000 $104,000{ ~  $11,510,000

SP-4d’ ' © $11,314,000 $55,000 $682,000 $104,0000 . $11,996,000

Sp-5° 4 $26,116,000] - $61,300 $724,000 $152.000 $26,840,000

White King Pond Water ' ’ ‘

WKPW-2 | $58,000 $18,000 $223,000 $34,000 $281,000
- WKPW-3 $58,000 $55,000[ $682.000] - $104,000 $740.000
8 WKPW-4 : ’ $1,624,000 $0 $0 $0 $1,624,000

WKPW-5a © $1,664,000 $0 $0 $0 $1,664,000

WKPW.-5b : ' : $891,000 sof $0 _ $0 $891,000

WKPW-6a ' ‘ $1,731,000 $0 $0 $0 $1,731,000

WKPW-6b T $1,011,000 » $0 $0 $0] $1,011,000

Luck); Lass Mine Stockpiles , _ ' ) »

LL-2 : T $169,000 $15,000 $186,000 : $28.000 $355.000

LL-3 | - | $349,000 $15.000) - $186.000 $28,000 $535.000

LL-4° ‘ $2,656,000 $9,000 $112,000 $17,000 $2,768,000

Notes:

“Implementing these alternatives would also require implementing WKPW-2 or -3
l’lmple'mc:nling these alternatives would also require implementing WKPW-4, 54, Sb, 6a, or 6b .
“Ingremental cost of moving Lucky Lass stockpiles and combining with the Alternative SP-5.

‘ ’ » 27 August 1999
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Table 11-1 ‘ :
I WHITE KING RINE WASTE STOCKPILES Alternative SP- 3b (Revised Weston Estimate)
Captial Costs for SP-3b
Description ' Quantity  Unit Unit Rate Total Cost
l ) Mobilization/Demobilization ' A 1 Job '$ 29,000.00 $ 29,000 -
Sub-Total $ 29,000
‘ .
‘ l Site Preparation/lmprovements
Temporary Facilities 1 Job $ 14,000.00 $ 14,000
Haul Roads 1 Job $ 28,000.00 $ 28,000
USFS Road Improvements 1 Job $ 30,000.00 $ 30,000
i Environmental Controls 1 Job $ 32,000.00 $ 32,000
Sub-Total $ 104,000
institutional Controls i
Physical restrictions - . ’ " 6,000 LF $ 20.00 $ 120,000
~ Land use Restrictions ' 4 Parcel $ 10,000.00 $ 40,000
Monitoring well installation ) 80 LF $ 20.00 $ 7,200
l . Sub-Totat ) $ 167,200
Cover & Consolidation on Protore Stockpile . :
Excavate & place Protore ofi-pile & 137,955 Cy . $ 3.00 $ 413,865
soil for 25' setback from creek . . :
Excavate & place overburden stockpile 455,000 () 4 3 4.00 $ 1,820,000
Cover: - '
Vegetation : 21 Acres $ 2,500.00 $ 52,500
' Top soil 8181  CY $ 10.00 $ 81,810
Cover soil : 40,807 cY $ 6.00 $ . 245,442
Barrier - Erosion resistant rock .. 16,363 CY - $ 14.00 $ 229,082
Restoration of USFS Borrow Source 2  Acres $ 7.,000.00 $ 14,000
l Sub-Total $ 2,856,699
Temporary & Final Reclamation
Temp Reclamation foliowing 1st Const season
' Temp Regrading & Erosion control at overburden stockpile 26 Acres $ 1,000.00 $ 26,000
- Temp Regrading & Erosion control at Protore stockpile 21 Acres $ 1,000.00 $ 21,000
Temp Regrading & Erosion control in off pile areas 21 Acres $ 1,000.00 $ 21,000
Final Reclamation following 1st Const season - -
l Final Regrading & Vegetation of overburden stockpile 26 Acres $ 7,000.00 $ 182,000
Temp Regrading & Vegetation on Off pile areas 21 Acres $ 7,000.00 $ 147,000
Sub-Total $ 397,000
l Stormwater Management System o
French Drain {see attached eslimate) 1,800 iLF $ 60.00 - $ 108,000 -
Drainage Swales (4" wide) total 2,700 LF ] .
Excavation : 420. CYy $ 3.00 $ 1,260
Geotextile (10 oz/sy) 1,500 sy $ 1.35 $ 2,025
Rip Rap (6"thick) 7 250 (0 4 $ 14.00 $ 3.500
i Drainage Swales (8 wide) total 2,700 LF _
Excavation 1,200 CcY $ 3.00 3 3,600
Geotextite (10 oz/sy) : 3,000 SY $ 1.35 $ 4.050
' Rip Rap (8°thick) : 700 (04 4 $ - 14.00 % 9,800
' B-41 - SP3b cost estimate summary.xisEstimate 2a




Table 11-1
WHITE KING MINE WASTE STOCKPILES Alternative SP- 3b (Revised Weston Estimate)

Unit

Unit Rate

Descripiion Quantity Total Cost
Sub-Total - $ 132,235
Construction Cost Sub-Total 'S 3,686,134
Engineering/Design (6% of Const. Cost) 1 Job $ 221,168.00 $ 221,168
' Sub-Total $ 221,168
Contractor Procurement(s) 1 Job $ 50.000.00 $ . 50.000
Sub-Total $ 50,000
Local Requirements 1 Job $ 25,000.00 $ 25,000
Sub-Total . $ 25,000
Construction Management (2 Construction Seasons) ' :
Resident Engineering 2,640  Hour $ 80.00 $ 211,200
Construction Manager 2,640  Hour $ 80.00 $ 211,200
" Health & Safety Officer 2640 Hour $ 80.00 $ 211,200
Assistant to Health Physicist 1,440 Hour $ 50.00 $ 72,000
Confirmation Sampling 1 Job $ 7,500.00 $ 7.500
Construction Technician (Compaction Testing) 768 Hour $ 45.00 $ 34,560
Cover QA/QC Testing 21 Acre $ 4,000.00 $ 84,000
Surveying . 1 Job $ 15,000.00 $ 15,000
Healith'& Safety Monitoring 1 Job $ 45,500.00 $ 45,500
Post Const Documentation & Certification 1 Job $ 36,000.00 $ 36,000
‘Home Office Allocation (5%) 1 Job $ 93,650.00 $ 23,650
Sub-Total $ 1,021,810
Contractbr Management (2 Construction Seasons)
Superintendent (8 mon 10hrs/day, 4 mon 8/day) 2,464  Hour $ §5.00 $ 135,520
Foreman . 2,464  Hour $ 55.00 $ 135,520
Sub-Total - . ' $ 271,040
Sub-Total Capital Construction $ 5,275,152.
Allowance for Contractor Change Orders (10%) $ 527515
Contingency (10%) §27,515.20
TOTAL ESTIMATE $ . 6,330,182
‘Annual Operation and Maintenance Cost for SP-3b
Transportation to Site for Monitoring 1 Trip $ 2,100.00 $ 2,000.00
Per Diem and Car Rental Cost for Monitroing 8 man-days $ 200.00 3 1,800.00
Heatih and Safety Monitoring -3 days $ 150.00 $ 500.00
Monitoring Well Sampling and Anatysis 6 sample $ 150.00 3 1,000.00
Augur Creek Monitoring (water and sediments) 6 sample $ 150.00 3 1,000.00
Sign Replacement 1 LS $ 1,000.00
Mobilization for O&M of Cover System Job Estimate $ 5,000.00
Fence Repair/Replacement 300 LF $ 20.00 $ 6,000.00
Vegetation Replacement 1.25  Acres $ 2,500.00 $ 3,000.00
Top-Soit Cover Repair 500 CcY $ 12.00 $ 6.,000.00
B-42 SP3b cost estimate summary.xisEstimate 2a .



Table 111 '
WHITE KING MINE WASTE STOCKPILES Alternative SP- 3b (Revised Weston Estimate)

Description Quantity Unit Unit Rate Total Cost -

Stormwater Marniagement System Maintenacne Job Estimats $ 1.000.00
Former Stockpile Revegetation . 1.3 Acres $ 3,000.00 $ 4,000.00
Semi-Annual Site Inspections 2 Day $ 1.2i0.00 $ 2,000.00
Annual Documentation Report .. Job Estimate $ 5,000.00
Annualized cost for 5-year Review Job Estimate $ 4,000.00
: : -8 43,300.00
Contingency (10%) R $ 4,330.00
Annual O&iM Cost (with 10% contingency) $  47,630.00
PRESENT WORTH OF ANNUAL O&M OVER 30 YEAR POST-CLOSURE $ 256,691.00
. PW OF INCREMENTAL COST FOR PERPETUAL CARE (a 15% increase) $ 38,503.00
TOTAL PRESENT WORTH (Capital/Construction/Annuzlized O&M) $ 6,625,376.40

Notes '

Costs are estimates based on setback of Protore Stockpile from Augur Creek
and a 24 inch soil cover as calculated by Jacobs Engineering for the U.S.
Forest Sérvice. Assumptions are the same as developed in the FS (Appendix |
Table 2). O&M is based on FS estimate for Cover Option A (12 inches of soil).
Other major assumptions are: Two 5.5 month constructions seasons, cover
replacement 5% of total cover annuallly, and discount rate of 7% and a 30 year
operating life. :

B-43 'SP3b cost estimate summary.xisEstirnate 2a



. Table 11-2
LUCKY LASS STOCKPILES
Alternative LL-3 '

Capital Costs for Lucky Lass Stockbile Alternative LL-3

>

Description Quantity Unit Unit Rate Total Cost
Mobitization/Demobilization Job Estimate $ 5,000
Sub-Total $ 5,000
Site Preparation/Improvements
Temporary Facilities Job Estimate $ 5,000
Haul Roads Job  Estimate $ 14,000
Environmental Controls Job Estimate $ 5,000
Sub-Total $ 24,000 .
Institutionatl Controls , .
Physical Restrictions 1 LS $ 2,00000 $ 2,000
Land Use Restrictions 1 Parcel $ 10,00000 $ 10,000
Sub-Total $ 12,000
Excavate/Remove Material above PRGs
Excavate & Place Material at White King mine 3000 cy ] 63 18,000
Restore Excavations
Vegetation 2 Acres § 250000 $ 5,000
Backfill Excavations 3,000 CY $ 600 $ 18,000
Top Soil 500 cY $ 1000 $ 5,000
Riprap Protection along Lucky Lass Discharge 400 cYy $ 1400 $ 6,000
Sub-Total $ 52,000.00
Reclaim Stockpiles
Regrade East and West Stockpile 10,000 CcY $ 300 $ 30,000
Topsoit 3,500 Ccy $ 1000 . $ 35,000
Vegetation 8 . Acres $ 2,500.00 $ 20,000.00
: Sub-Total $ 85,000
CONSTRUCTION COST SUBTOTAL '$ 178,000.00
Engineering Design Job Estimate 10000 $  25,000.00
Contractor Procurement Job Estimate 5000 5000
Local Requirements Job Estimate 5000 5000
Construction Management (one season)
Resident Engineer 240 hour  § 80.00 $ 19,000.00
Surveying Job Estimate $ 2,500.00 $ 2,500.00
Health and Safety Monitoring Job Estimate $ 1,000.00 § 1,000.00
Post-Construction Documentation and Certificatio Job Estimate $ 1,000.00 $ 1,000.00
Home Office Allowance (10%) Job Estimate $ 2,350.00 $ 26,000.00
Contractor Management (Superintendent) 240 hour $ 8000 $ 19,000.00
SUBTOTAL (Capital and Construction) $ 258,000.00
44
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. Table 11-2
LUCKY LASS STOCKPILES
Alternative LL-3

Description Quantity Unfi Unit Rate Total Cost
ALLOWANCE FOR CONTRACTOR CHANGE ORDERS (10%) $ 26,000.00
Contingency (25%) $ 65,000.00
TOTAL ESTIMATE (CAPITAL/CONSTRUCTION) with Contingency $349,000
Annual Operation and Maintenance Cost for WKPW-3
Mobilization for O&M of Cover System : Job Estimate $ 2,000.00
Sign Replacement - 1 LS 3 500.00 $ 500.00
Semi-Annuai Site inspections . 2 Day ¢ 121000 $ 2,000.00.
Vegetation Replacement 0.5 acres $ 2,500.00 $ 1,000.00
Top-Soil Cover Repair 200 cYy $ 12.00 $ 2,000.00
Annuatl Documentation Report Job Estimate $ 2,000.00
Annualize cost for 5-year review Job Estimate $ 2,000.00

Sub-Total $ 12,000.00
CONTINGENCY (25%) $ 3,000.00
Annual O&M Cost (with 25% contingency) $ 15,000.00
PRESENT WORTH OF ANNUAL O&M OVER 30 YEAR POST-CLOSURE $ 186,000.00
;rOTAL PRESENT WORTH (Capital/Construction/Annualized O&M)

Notes:- O&M Assumes a discount rate of 7% and a 30 year operating liie.

45

Alternative LL-3 Cost Estimate Summary. xis
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Table 11-3

Whﬁie ng Pond Water Alternative WKPW-3

Captial Costs for WKPW-3

Description

460f1

WKPW-3 cost estimate summary.xis

Quantity Unit Unit Rate Total Cost
MablhzanorVDenobmzahon ’ Job Estimate $ 5,000
Sub-Total $ 5,000
Institutiohal Controls . -
Land Use Restrictions . 1 Parce! $ 10,000.00 $ 10,000
Monitoring Well installation : 80 LF $ $0.00 $ 7.200
Sub-Total $ 17,200
CONSTRUCTION COST SUBTOTAL $ 22,200
Engineering Design ) Job  Estimaie. $ 3,000.00 $ 3,000
Contractor Procurement Job Estimate $  1,000.00 $ 1,000
Local Requirements Job Estimate $ 10,000.00 1,000
Contruction Management )
Resident Engineer 60 _ Hour $ 80.00 $ 5,000
Surveying Job Estimate $ 2,500
.Health and Safety Monitoring Job Estimate $ 2,580
Post-Consturinton Documentation and Certification Job .Estimate $ 2,000
Home Office Allowance Job Estimate $ 1,200
Sub-Total $ 13,200
Contractor Management
Superintendent : 60 hour $ 55.00 $ 3,300
SUBTOTAL (Captial and Construction)
' $ 4,000
ALLOWANCE FOR CONTRACTOR CHANGE ORDERS (10%)
Aliowance foq Contractor Change Orders (10%)
Contingency (25%)
TOTAL ESTIVATE (CAPITAL/CONSTRUCTION) with Contingency . $ 58,000.00
Annua| Operation and fMaintenance Cost for WKPW-3
Managemtn of Pond Water Job Estimate $ 30,000.00 $  30,000.00
Transportation to Site for Monitoring 1 Trip $ 2,100.00 $ 2,000.00
Per Diem and Car Rental Cost for Monitroing 9 Man-Days $ 200.00 $ 1,800.00
. Heatlh and Safety Monitoring 3 Days $ 150.00 $ 500.00
Monitoring of Pond Water _ 3 Sample $ .- 8000 "% 200.00
Monitoring Well Sampling and Analysis 6 Sample $ 150.00 $ 1,000.00
Semi-Annual Site inspections 2 Days $ 1,210.00 $ 2,000.00
Annual Documentation Report . Job Estimate $ 2,000.00 $ 2,000.00
Annuualize cost for 5-year review Job Estimate $ 4,000.00 $ 4,000.00
Sub-Total $  43,500.00
CONTINGENCY (25%) $ 11,000.00
Annual O&M Cost (with 25% contingency) $  54,500.00
PRESENT WORTH OF ANNUAL O&M OVER 30 YEAR POST-CLOSURE $ 682,000.00
TOTAL PRESENT WORTH (Capital/Construction/Annualized O&M)

$ 740,000.00
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~ APPENDIX C
PART 3: RESPONSIVENESS SUMMARY
WHITE KING/LUCKY LASS
SUPERFUND SITE

The responsiveness summary addresses public comments on the proposed plan for the White
King/Lucky Lass site. The proposed plan was issued on September 29 1999. The public
comment period was held from October 1, 1999 to January 10, 2000, including a two 30-day

extension. A public meeting was held in Lakeview, Oregon on October 14, 1999 to present the

- proposed plan and to accept oral and written public comments. Additional information o the .

commumty involvement for this site is discussed in Section 3 of the ROD.

OVERVIEW

The U.S. Environmental Protection Agency (EPA) distributed a Proposed Plan for remedial

‘action at the White King/Lucky Lass site near Lakeview, Oregon. The Proposed Plan identified

the preferred remedial alternative for the site. The major components of the proposed remedial
alternative for White King/Lucky Lass presented in the Proposed Plan were as follows:

° Containment and Consolidation of the Overburden Stockpile with the Protore Stockpﬂc
: with a 24 inch cap (12 inches of soil and 12 inches of rock)
° Continued neutralization/monitoring of the White King Pond

° Removal of Soils at the Lucky Lass site which exceed remediation levels and
consolidation with the White King stockpiles
o Long term maintenance, monitoring, and institutional controls

EPA received oral comments on the Proposed Plan during the October 14, 1999, public meeting
in Lakeview, and seven letters during the public comment period from October 1, 1999, through
January 10, 2000. EPA also received 59 pages of comments from Kerr McGee and 151

pages of attachments on the Proposed Plan. Due to the limited number of oral and written
comments from community members these comments are presented individually followed by
EPA’s response. The comments received from Kerr McGee are paraphrased and organized into
categories based on the comment.

SUMMARIZED COMMUNITY COMMENTS

Verbal Comments Durine the Public Meecting

Comment: A person familiar with the operation of the mine stated that the contractors working
on the open pit had no knowledge of the level of radioactivity in each truck load and randomly

disposed of materials using both stockptles Given the mix of materials in the stockpiles how will
they be monitored?

Response: The remedial action will consolidate the overburden and protore stockpiles into a
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single mine waste repository with a two-foot thick soil cover. There will b